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ADSORPTION 


UDC 541.183:661.634 


ADSORPTION OF POLYPHOSPHORIC ACIDS FROM SOLUTIONS ONTO SOLID OXIDE SURFACES 


Ivanovo IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY: KHIMIYA I KHIMICHESKAYA 
TEKHNOLOGIYA in Russian Vol 25, No 11, Now 82 (manuscript received 17 Dec 80) 
pp 1361-1363 


SIROTKIN, 0. S., ZHENZHURIST, I. A., SAYFULLIN, R. S. and KUZNETSOV, Ye. V., 
Department of Inorganic Substance Technology, Kazan Chemical and Technological 
Institute imeni S. M. Kirov 


[Abstract] The authors studied solutions of phosphoric and metaphosphoric 
acids as adsorptives and MgO, Al.0., Si0, and Cr0 as adsorbents, in an 
adsorption process on solid oxides modified with pioaphates of corresponding 
elements, bound oxides comprising 70Z% of total systems in all cases. Ata 
temperature of 0+1 °C, effects of chemical nature, molecular masses and types 
of absorbent and sulvent were measured by changes in mass. For all but Cro03, 
the magnitude of adsorption was greater in the first stage from a metaphosphoric 
acid solution than from a phosphoric acid variant, indicating a correlation 
between adsorption and the acid's molecular mass. The chemical nature of the 
oxide was found to have a major effect on extent of the adsorption. The 
chemical nature of the bond between the oxides and phosphorus--and its oxygen 
compounds--has a considerable influence on the ultimate magnitude of the 
adsorption. Figure 1; references 4: 3 Russian, 1 Western. 
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ALKALOIDS 


UDC 547.943 


ALKALOIDS OF CORYDALIS PANICULIGERA 


Tashkent KHIMIYA PRIRODNYKH SOYEDINENIY in Russian No 6, Nov-Dec 82 
(manuscript received 26 Jan 82) pp 727-731 


ALIMOVA, M., ISRAILOV, I. A., YUNUSOV, M. S., ABDULLAYEV, N. D. and 
YUNUSOV, S. Yu., Order of Labor Red Banner Institute of Natural Products 


Chemistry, UzSSR Academy of Sciences, Tashkent 


[Abstract] Roots of Corydalis paniculigera Rgl. were extracted with chloro~ 
form to yield 16 alkaloids, all of which were already known except for two: 
pancoridin (I), m.p. 218-219°C and pancorinin (II), m.p. 289-290°C. Both 
compounds were found to be optically inactive. On the basis of UV, IR, PMR 
and mass spectroscopic data the structure of I appeared to be analogous with 
that of a synthetically obtained compound I, which has not been obtained as 
yet from natural sources. The second alkaloid, II, was an analogue of I, 
because upon reduction with zinc dust it yielded I. References 7: 4 Russian, 
3 Western. 

[167-7813] 








ANALYTICAL CHEMISTRY 


UDC 661.7.5:691 


STABILITY OF SELENOUREA IN AQUEOUS SOLUTIONS 


Leningrad ZHURNAL PRIKLADNOY KHIMII in Russian Vol 55, No 12, Dec 82 
(manuscript received 9 Feb 81) pp 2719-2723 


MEL'CHEKOVA, Z. Ye., Ural Scientific Research and Planning Institute of the 
Copper Industry "Unipromed'" 


[Abstract] Conditions are described under which the hydrolytic and alkaline 
decomposition of selenourea was investigated over the range of pH 2.0-13.5 

at 20°C for 3-8 h in the presence of 1.5 s/liter ascorbic acid. For alkaline 
decomposition, sulfite solutions were employed. Calculation of the rate con- 
stants (concentration change, slope of decomposition curve, and logarithmic 
method) showed that selenourea was fairly stable in the pH range of 6.0-11.0, 
with the rate constant being on an order of magnitude greater in the pH 2.0- 
3.0 interval and about fifty-fold greater in the pH 13.0-13.5 range. In 
alkaline solutions the final product was selenosulfate. Figures 6; refer- 
ences 9 (Russian). 

{130-12172] 


UDC 543.38 


DEVELOPMENT OF METHODS IN 1981 FOR DETERMINING ORGANIC COMPONENTS IN WATER 


Kiev KHIMIYA I TEKHNOLOGIYA VODY in Russian Vol 4, No 6, Nov-Dec 82 
(manuscript received 24 Jun 82) pp 521-536 


TERLETSKAYA, A. V., Institute of Colloid Chemistry and Water Chemistry imeni 
A. V. Dumanskiy, Ukrainian Academy of Sciences, Kiev 


[Abstract] This is a review of the international (primarily Soviet and 
American) literature which discusses new methods for determining anthropogenic 
substances, pesticides, polychlorinated biphenyls, etc. in waste water and 
surface continental water. Topics touched upon lightly include enrichment 

and fractionation for determination of pollutants at the microgram or nanogram 
per liter level by gas chromatography, ligand-exchange chromatography and other 

















sensitive methods. Substances determined include polynuclear aromatic hydro- 
carbons, surface-active substances, pesticides, polychlorinated biphenyls, 
petroleum products and other cantaminants. References 160: 44 Russian 

116 Western. 

[131-6508] 


UDC 543.8:543.42:543.38 


SPECTROPHOTOMETRIC DETERMINATION OF 2,3-DIBROMO-2-BUTENE-1,4-DIOL IN WASTE 
WATER 


Kiev KHIMIYA I TEKHNOLOGIYA VODY in Russian Vol 4, No 6, Nov-Dec 82 
(manuscript received 8 Dec 81) pp 536-538 


PSALTYRA, S. A. and CHEREMUKHIN, Ye. P., All-Union Scientific Research 
Institute of the Iodine and Bromine Industry, Saki 


[Abstract] A method for determining DBBD in waste water from its production 
has been developed. The method suggested is based on oxidation of DBBD at 
the double bond to formaldehyde with subsequent photometric determination in 
reaction with chromatropic acid. A 25 ml sample is sufficient to analyze 
waste water containing 0.2-2.5 mg/l DBBD. Figures 2; references 2 (Russian). 


[131-6508 ] 


UDC 543.544:543.422.6 


SPECTRODENSITOMETRIC DETERMINATION OF o-PHTHALIC ACID ESTERS IN WATER AND 
AQUEOUS EXTRACTS OF POLYMER MATERIALS 


Kiev KHIMIYA I TEKHNOLOGIYA VODY in Russian Vol 4, No 6, Nov-Dec 82 
(manuscript received 4 Nov 81) pp 538-542 


KOFANOV, V. I., GORTSEVA, L. V. and VRUBEL’', T. L., Institute of Colloid 
Chemistry and Water Chemistry imeni A. V. Dumanskiy, Ukrainian Academy of 


Sciences, Kiev 


[Abstract] A method has been developed for identification and microquantita- 
tive determination of phthalates in water. The method of spectrodensitometric 
chromatography with the KM-3 spectrodensitometer has expanded the capabilities 
of the TLC method, since it is now possible to record electron diffuse re- 
flection spectra and thus increase the capability of identifying compounds 
chromatographed. Densitograms of o-phthalic acid esters obtained by scanning 
of plates at 236 nm are presented. The absolute sensitivity is 60 to 80 mg. 
Five to seven times more substance is necessary for qualitative identifica- 
tion of the specific phthalate present. Figures 5; references 9: 5 Russian, 


4 Western. 
[131-6508 ] 











UDC 628.543.12:547 


GAS CHROMATOGRAPHIC DETERMINATION OF CHLOROORGANIC IMPURITIES “F THE METHANE 
SERIES IN WATER 


Kiev KHIMIYA I TEKHNOLOGIYA VODY in Russian Vol 4, No 6, Nov-Dec 82 
(manuscript received 1 Sep 81) pp 542-545 


MARIICH, L. I., KASIMOVA, L. Z. amd KRASNOZHENENKO, D. A., Ukrainian 
Scientific Research Institute of Coal Chemistry, Kharkov 


[Abstract] A method was developed for gas chromatic determination of nanogram 
quantities of halogenated organic methane series impurities using graphite 
black for separation and quantitative determination by an electron capture 
detector. A calibration curve for the determination of CCl, and ChCl, from 
the height and area of the chromatographic peaks is presented. The content 

of the main chlorinated organic compounds of this series in‘ various sources 
of drinking water and waste water is presented. The method can be used on 

a Perkin-Elmer F-17 chromatograph with an electron capture detecture using 

an Ni®3 6 decay source. It was also tested on a Soviet Tsvet-106 chromato- 
graph with a Pt 39 detector. Figures 5; references 6: 2 Russian, 4 Western. 


[131-6508] 








BIOCHEMISTRY 


UDC 546.41:630*863.5:663.54 


ROLE OF CALCIUM IN BIOCHEMICAL PROCESSES (REVIEW) 


Moscow GIDROLIZNAYA I LESOKHIMICHESKAYA PROMYSHLENNOST' in Russian No l, 
Jan 83 p 15 


SAPOTNITSKIY, S. A. 


[Abstract] Current literature reports consider calcium to be an irreplaceable 
element in cellular life processes. Yet in industrial biosynthetic processes 
only contents of nitrogen, phosphorus and potassium are considered. The role 
of calcium in bicchemical processes in yeast fermentation in wood has been 
adequately documented: the yields were smaller, the endproduct was poorer 
when calcium levels were too low. This effect is not limited to microorganisms 
but is also found in cells of plants and animals. Calcium participates in 
cell division processes: it supplies energy to cells, it prevents accumulation 
of cadmium, it intensifies hydrolytic processes and it serves es a barrier to 
various agents peletrating the cellular wall. There appears to be a critical 
Ca:K relationstip specific for individual species. Therefore, to assure high 
activity of a biomass in biochemical processes, this optimal ratio must be 
determined and maintained. References 14: 12 Russian, 2 Western. 


[164-7813] 


UDC 630*863.5.001.5 


METHOD OF DETERMINING MAXIMUM SPECIFIC GROWTH RATE OF MICROORGANISMS 


Moscow GIDROLIZNAYA I LESOKHIMICHESKAYA PROMYSHLENNOST' in Russian No l, 
Jan 83 pp 17-19 


VORONKOV, A. B., SIZOV, A. I., TOKAREV, B. I., LIFSHITS, N. M. and 
SHTEPENKO, I. G. 


[Abstract] Maximum specific growth rate of microorganisms in one of the more 
important kinetic constants characterizing each strain and conditions for 
their cultivation. This index can be determined for batch and continuous 
flow processes, however the methods are cumbersome and time consuming. In 
present paper a new, rapid method has been described, based on pH changes 
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occuring during the process. Comparison of the standard gravimetric method 
with the new pH method showed general agreement, except that the absolute 
error in the gravimetric method was 2-4 times greater than in the pH method. 
This was due to the fact that manual operations were required for the gravi- 
metric method, and the pH changes could be measured by an automatic record. 
Figure 1; references 6: 5 Russian, 1 Western. 

[164-7813] 


UDC 576.8.095.2 


CALCULATION OF STATIONARY GAS FLOW SYSTEMS IN CULTIVATORS OF HYDROGEN 
BACTERIA 


Kiev KHIMICHESKAYA TEKHNOLOGIYA in Russian No 1, Jan-Feb 83 pp 26-32 
VESELOV, V. V., BOLDOG, N. M. and LYSENKO, Ye. P. 


[Abstract] Need for food protein increases constantly. The search for new 
sources for its production expanded to microorganisms which use inexpensive 
materials. Among them are the hydrogen bacteria which utilize hydrogen oxida- 
tion energy in their processes. In earlier studies of hydrogen bacteria pure 
gases were used as a rule, which was reasonable in case of laboratory investi- 
gations. Under industrial conditions, however, various impurities are 
unavoidable, requiring removal of the latter on a routine basis, which leads 
to economic losses. Therefore, it was of interest to calculate the quantity 
and composition of gas which had to be removed during cultivation of hydrogen 
bacteria, so as to find ways of limiting losses of crude gas. A method for 
calculating this is reported here. The total system of bacteria cultivators 
consists of the flow of crude gas, gas phase of the cultivator and the flow 

of gases being removed. Hydrogen bacteria use hydrogen, oxygen and carbon 
dioxide in a specific stoichiometric relationship. Calculations show that 

the use of crude industrial gas is not desirable; it should be brought to 

the desired stoichiometric composition. Multiple stage systems appeared to 

be favored, as they diminished the need for gas removal. The maximum number 
of such stages appeared to be six. References 6 (Russian). 

[170-7813] 








UDC 66.023.57:577.15.151 


SYSTEMIC APPROACH TO ANALYSIS AND MODELLING OF ENZYMIC PROCESSES IN BIOCHEMICAL 
COLUMN REACTORS 


Leningrad ZHURNAL PRIKLADNOY KHIMII in Russian Vol 56, No 1, Jan 83 
(manuscript received 22 Dec 80) pp 107-112 


KAFAROV, V. V., VINAROV, A. Yu., GORDEYEV, L. S. and SEMENOVA, Ye. A. 


[Abstract] General strategy was developed for building a mathematical model 
of biochemical reactor and using this approach for analysis and calculation 

of optimal parameters of the performance of sectioned column bioreactors. All 
the processes occuring in a bioreactor must be classified into a series of 
hierarchical levels characterizing the micro- and macro kinetics of the 
process. The microlevel includes the totality of physical, biological and 
biochemical processes occuring at cellular level. The hydrodynamic, heat, 
diffusion and other effects of large-scale type represent the macrolevel; 

they are related to a large extent by characteristics of the apparatus, 

energy supply, removal of heat, etc. Using these concepts, a model of bio- 
chemical reactor was construed based on models of hydrodynamics, mass exchange, 
heat exchange and a kinetic model for the growth of microorganism population. 
Numerical values were calculated for kinetic constants and equation coeffici- 
ents used to calculate mass exchange properties of a column reactor. Experi- 
mental results from laboratory and a pilot plant bioreactor were used with 

the algorithm calculated from the proposed model to develop optimal conditions 
for an industrial reactor. Figures 4; references 9: 5 Russian, 4 Western. 


[174-7813] 








CATALYSIS 


UDC 66.094.37 


SELECTION OF CATALYSTS FOR OXIDATION OF HYDROGEN IMPURITIES IN AIR 


Kiev KHIMICHESKAYA TEKHNOLOGIYA in Russian No 1, Jan-Feb 83 
(manuscript received 10 Jun 81) pp 25-26 


KONTSEVOY, A. L., KORNEYCHUK, G. P., MARTSENYUK-KUKHARCHUK, M. G. and 
SINYUSHKIN, A. N. 


[Abstract] Commercial catalysts APK-2 and PTP-0.5 were studied in respect 

to their ability to purify air from hydrogen, deuterium and tritium impurities. 
APK-2 contains 2% palladium on Alo03 used as the carrier; PTP-0.5 contains 
0.5% Pd over porous metal as carrier. As a rule, both of these catalysts are 
recommended to be used at high temperatures. Both catalysts were tested 

under laboratory conditions. APK-2 appeared to be more active. Because of 
the poorer effect of PTP-0.5, its Pd content was increased to 1%. Its 
activity then became comparable to that of APK-2. Both catalysts were 
recommended for use in removing hydrogen impurities from air. 

[170-7813] 


UDC 541.135.52 


DETERMINATION OF TRUE NICKEL SURFACE IN SKELETAL NICKEL CATALYSTS MODIFIED 
WITH COPPER, IRON AND CHROMIUM ADDITIVES . 


Alma-Ata IZVESTIYA AKADEMII NAUK KAZAKHSKOY SSR: SERIYA KHIMICHESKAYA in 
Russian No 1, Jan-Feb 83 (manuscript received 14 Sep 82) pp 9-11 


BAISHEVA, R. G., ZHUBANOV, K. A., BIYAROV, M. N., PSHENICHNIKOV, A. G., 
MICHRI, A. A. and KRYUKOV, Yu. I., Kazakh State University imeni S. M. Kirov, 


Alma-Ata 


[Abstract] An electrochemical method developed for the determination of true 
surface of nickel in a nonmodified skeletal catalyst was applied successfully 
to catalysts containing Co, Fe and Cr additives in a study of their stability 
and aging process. It was established that addition of up to 2% to Co, Fe 
and Cr helped in stabilizing skeletal nickel catalysts and diminished their 
oxidation processes. Figures 2; references 5 (Russian). 

{[171-7813] 
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UDC 542.941.4 


STUDY OF NITROBENZENE REDUCTION KINETICS OVER Ni:Mn CATALYST 


Alma-Ata IZVESTIYA AKADEMII NAUK KAZAKHSKOY SSR: SERIYA KHIMICHESKAYA in 
Russian No 1, Jan-Feb 83 (manuscript received 21 Jul 81) pp 12-15 


BIZHANOV, F. B. and DZHOLDASOVA, Sh. A., Institute of Organic Catalysis and 
Electrochemistry, KaSSR Academy of Sciences, Alma-Ata 


[Abstract] Results were reported of experimental nitrobenzene (NB) reduction 
kinetics over Ni-Mn (7%) skeletal catalyst at atmospheric and elevated 
pressures. The reaction rate was proportional to the amount of catalyst 

used, up to 0.65 g. Under atmospheric pressure kinetic curves of NB reduction 
showed a steady reaction rate until 62-70% of Hy was adsorbed. Then the rate 
increased, reached a maximum and dropped sharply to zero. This peak was 
ascribed to formation to byproducts. At elevated pressure no such maximum 
was noted. Reaction rate dropped with increased concentration of NB. Temper- 
ature increase speeded the reaction but showed no other effect on the kinetics 


curves. Figures 2; references 7 (Russian). 


UDC 546.92:542.972 


INVESTIGATION OF TRANSFER AND PRECIPITATION MECHANISM OF PLATINUM CATALYST IN 
HYDROGEN-OXYGEN FUEL ELEMENT MATRIX 


Leningrad ZHURNAL PRIKLADNOY KHIMII in Russian Vol 56, No 1, Jan 83 
(manuscript received 24 Feb 81) pp 19-22 


ZHUTAYEVA, G. V., BOYKOVA, G. V., VOL'FKOVICH, Yu. M. and SHUMILOVA, N. A. 


[Abstract] The goal of this work was to study the phenomena occuring during 
solution of platinum during operations of hydrogen-oxygen fuel element with 
a matrix electrolyte. When oxygen and hydrogen were used in the system, 
0.4-0.9 mg of platinum was found in the electrochemical group membranes, the 
quantity increasing with time. The rate of platinum corrosion in matrix 
electrolyte was similar to the rate observed in free electrolyte. Much less 
platinum goes into the electrolyte when hydrogen alone is used on both elec- 
trodes, the platinum level in the membrane is about the same as in case of 
the hydrogen-oxygen mixture. The distribution of platinum in the membrane 
changes from the oxygen side of the fuel cell to that of the hydrogen side: 
it is highest at the oxygen side and progressively drops down in the direction 
of the hydrogen electrode. Reduction of the hexahydroxy complex of platinum 
in the membrane occurs principally by a chemical mechanism. References 7: 


6 Russian, 1 Western. 
[174-7813] 
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UDC [66.097.322:661.721.41].002.237 


INFLUENCE OF PRODUCTION TECHNOLOGY ON QUALITY OF SNM-1 METHANOL SYNTHESIS 
Moscow KHIMICHESKAYA PROMYSHLENNOST' in Russian No 12, Dec 82 pp 717-/19 


BONDAR', P. G., RYZHAK, I. A., MARKOVA, A. S., SUSHCHAYA, L. E., 
CHESNOKOVA, R. V., LYUDKOVSKAYA, B. G., VOLYNKINA, A. Ya., ALEKSEYEV, A. M., 
SMUSHKOV, I. T. and RUDAKOV, M. V. 


[Abstract] Results are presented from a study of the causes of reduced 
productivity of SNM-1 catalyst produced on older equipment. Five specimens 
were studied and the peecesrteiey determired in the kinetic area at 220°C, 

5 MPa, space velocity 10,000 hr~+, CO» content of gas 6 to 8%, Ha:CO9=2:1. 
The studies showed that the catalyst ass produced in the coprecipitation 
stage in commercial installations is equal in quality to experimental batches. 
When the calcined catalyst mass interacts with steam, a zinc hydroaluminate 
phase is formed. The derivatograms indicate that a solid solution of basic 
copper and zinc carbonates is formed upon coprecipitation, then converted to 
a solid oxide solution upon calcination. The quality of the catalyst can be 
increased by performing the drying and calcination stages in a continuous 
apparatus and avoiding contact of the calcined mass with water. Figure 1; 
references (footnoted) 4: 2 Russian, 2 Western. 

[132-6508 ] 


UDC (66.097.3+661.721) :66.011 


OBTAINING LOW TEMPERATURE CATALYSTS FOR METHANOL SYNTHESIS BY NO-WASTE 
PROCESS 


Moscow KHIMICHESKAYA TEKHNOLOGIYA in Russian No 6, Nov-Dec 82 pp 27-28 
IL'KO, E. G., SUSHCHAYA, L. E. and BONDAR', P. G. 


[Abstract] Low temperature production of catalysts for methanol synthesis 
involves considerable pollution of the environment as well as formation of 
side products. The authors propose producing such catalysts from joint 
precipitates of copper and zinc carbonates including stabilizers rroduced by 
decomposing solvents, then drying, aging and shaping. This method avoids 
waste water usually formed in scrubbing to remove ions of alkaline metals. 
Aluminum hydroxide is suggested as a stabilizer. The catalyst tablets pre- 
pared in this way were found to have activity like those produced by other 
methods, and were suitable for industrial use. Figure 1; references 11: 

4 Russian, 7 Western (patents). 

{118-12131] 
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CHEMICAL INDUSTRY 


RESEARCH NEEDED ON HYDROGEN AS ALTERNATIVE FUEL, RAW MATERIAL 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 25 Jan 83 p 2 


[Article by P. Khramtsov, Chief engineer of the "Belgiprobiosinteza" project, 
member, All-Union Chemical Society imeni D. I. Mendeleyev: "The Ponderous 


Journey of a Light Gas"] 


[Text] It is with ever-greater persistence that the entire world is asking this 
question: What is going to replace organic fuel? The most attractive alterna- 
tive is nuclear fuel. At the present stage neither hydroelectric power nor 
solar power can compete with it. But atomic electric power plants provide us 
Only with electric power and heat. But what about fuel for internal combustion 
engines? Chemists concerned with this direction are laying great hopes on hy- 
drogen. 


Some scientists as well as industrial workers are now firmly of the opinion that 
hydrogen's time has not yet come: It is still too expensive to produce. But 
could hydrogen be produced by another method, with lower outlays? Yes, Belo- 
russian scientists reply. 


Working together with colleagues from the problematic laboratory of thermochem- 
ical and combined methods of obtaining hydrogen from water of the Belorussian 
SSR Technological Institute imeni S. M. Kirov, colleagues of the Institute of 
Heat and Mass Exchange imeni A. V. Lykov of the Belorussian SSR Academy of 
Sciences have developed a fundamentally new method of decomposing water by means 
of special reactions requiring 18-25 percent less energy expenditure than elec- 
trolysis. The Institute of Nuclear Power Engineering of the Belorussian SSR 
Academy of Sciences, the Belorussian Polytechnical Institute and other scienti- 
fic collectives are actively studying ways to produce inexpensive hydrogen on 
a new technical basis. In particular the Belorussian affiliate of "Giprobio- 
sintez" has developed the technical-economic grounds and working drawings for 
special units producing hydrogen. One of them is based on the use of secondary 
energy resources, and it will make it possible to transform spent heat into the 


energy of hydrogen. 


Efforts to achieve its practical application have also become active. Take as 
an example production of protein-vitamin concentrates. They are now being made 
from petroleum or natural gas refining products. This method has many short- 

comings, and undesirable impurities must be removed from the resulting product. 


12 














Colleagues of the Moldavian SSR Academy of Sciences proposed using hydrogen as 

a raw material jointly with other institutes of the country. Research has 
demonstrated the good quality of protein biomass produced on its basis. More- 
Over the proposed method promises great benefits, were it to be implemented 

in an integrated production operation uniting microbiological and chemical 
processes. This was confirmed by an enlarged laboratory unit installed at the 
Grodno "Azot" Production Association imeni S. O. Pritytskiy. "Belgiprobiosintez" 
is planning an experimental industrial facility with a productivity of 1,000- 
1,200 tons of protein-vitamin concentrates per year for "Azot" on the basis of 
the work results of this laboratory facility. Production of these concentrates 
will be two to three times cheaper than the presently existing method, since the 
cost of the hydrogen is now basically negligible: It will be produced from 
wastes. 


However, despite these and other examples, we must admit that hydrogen techno- 
logy is being introduced into the republic too slowly. Why? There is no cate- 
gorical answer. Many of the developments are being worked on mainly by the scien- 
tific-technical society. As an example, “Belgiprobiosintez" is now completing 
its working drawings for a facility producing hydrogen from water. But where 

is the facility to be manufactured? Where is it to be installed? Where is 
initial research to be conducted? 


Thus we arrive at a paradoxical situation: Hydrogen is needed by various sec- 
tors of the national economy as an energy carrier and as a raw material, but 

we are unable to surmount the passive attitude displayed toward projects asso- 
Ciated with it. Moreover this situation exists in a republic enjoying a number 
of favorable factors. First of all it has developed concrete, fully realistic 
methods of producing relatively inexpensive hydrogen. Second, experience in 
designing equipment for both its acquisition and its processing has been ac- 
cumulated. Third, there is a qualified detachment of members of the scientific- 
technical society capable of solving the most complex problems in subdivisions 
of the Belorussian SSR Academy of Sciences, the VUZs and the sector institutes. 
If it is to accelerate introduction of hydrogen technology, the republic must 
have a subdivision which would bring together the principal scientific research, 
planning, design and experimental projects in this area. All the more so be- 
cause it has a good example to follow--the republic scientific-production as- 


sociation for powder metallurgy. 


Hydrogen technology is just as important today as well. The Belorussian SSR 
Covncil of Ministers, the State Committee for Science and Technology, the All- 
Union Scientific-Technical Society and the All-Union Scientific Research Insti- 
tue of Current Scurces (VNIIT) have the power to solve these problems. The 


VNIIT, for example, has considerable experience in organizing such projects, 
and it is now financing some research on hydrogen technology being conducted 


by “Belgiprobiosintez." Perhaps the institute may find it necessary to pre- 
serve this order in the future, after a specialized subdivision is formed. Un- 
derstandably this would not at all be the sole source of financing. Business 
contracts should become the principal source. 


The time has also come to think about drawing up a specific-purpose republic 
program of scientific research and experimental design in hydrogen technology, 


one which would be placed under the control of the republic council of the 
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scientific-technical society. This program could also concern itself with 
problems such as creating the production processes and the equipment, with 
achieving safe transportation of hydrogen, its transformation from gaseous 
into solid state, and the methods of storing and using hydrogen in different 
sectors of the national economy. 


11004 
cso: 1841/137 
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LASER AIDS IN PRECISION MEASUREMENTS 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 25 Jan 83 p 2 
[Article: “Laser 'Senses' Microns"] 


[Text] A bright beam flashes, and the authors of the experiment get information 
on the dimensions of chemical fibers much thinner than a human hair. This is 


the capability of high-speed laser motion pictvre camera designed by scientists 
of the Leningrad Institute of Precision Mechanics and Optics. 


The apparatus was intended mainly to track high-speed processes occurring in 
nuclear physics, biology, chemistry and meteorology. Now, a movie camera out- 
fitted with a special optical device can quickly and accurately determine the 
parameters of a miniature article. It makes an average of up to 50 measurements 
per second. 


11004 
cso: 1841/137 








NEW DEVICE ACCELERATES REACTION RATES 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 16 Jan 83 p 2 
[Article by G. Solomakha: “Giant Mixer") 


[Text] The simplest way to intensify a process is known to everyone from 
domestic experience: mix and shake. But it is one thing to mix in this fashion, 
for example, water with syrup, by shaking them in a bottle, and it is entirely 
something else to do this with a column several stories high, filled with chem- 


icals. 


And while "mixing" has long been a means of accelerating the rate of a reaction, 
“shaking” is a new word in big chemistry. This word was first used by researchers 
and planners of the State Institute of Nitrogen Industry and Products of Organic 
Synthesis (GIAP). What is the essence of their suggestion? Perforated discs 

are secured to an axle inside the column. But in contrast to the conventional 
columns, in this one the discs are held fast. A special device causes them to 


vibrate. 


Such a column has many advantages over conventional kinds. We were persuaded 
of this at the Shchekino, Severodonetsk and Kemerovo "Azot" associations as well 


as at the Rustavi Chemical Plant, where equipment based on the new principle was 
tested and introduced. It made it possible to significantly increase the capro- 
lactam production capacities and opened up the prospects for creating new iarge- 
Scale production operations, to include those making valuable fertilizers fore- 


seen by the Food Program. 


11004 
CsoO: 1841/137 
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SIXTIETH ANNIVERSARY OF CHEMICAL INDUSTRY IN UKRAINIAN SSR 
Moscow KHIMICHESKAYA TEKHNOLOGIYA in Russian No 6, Nov-Dec 82 pp 3-6 


KOSTENKO, V. V., UkSSR Gosplan 


[Abstract] The author reviews development of the chemical industry in the 
Ukraine from the time of the revolution to the present, citing plants and 
products made in the 1920's, the destruction of facilities during World War II 
and their reconstruction in postwar years, and advances in production quantities 
since reconstruction. Agricultural chemical needs including fertilizers and 
means of plant protection have taken a leading role, but plastics, paints and 
dyes and many other products are also produced. Personnel are trained in 
institutes for chemical technology at Kiev, Kharkov and Lvov, Odessa and 
Dnepropetrovsk. New highly efficient plants produce ammonium nitrate, 
carbamide, sulfuric acid and other sulfur products, and complex fertilizers, 
adjacent to raw material sources such as the Prikarpatskiy sulfur deposit. 
Chemical fibers and polyvinyl chloride production have received more attention 
in recent years, resulting in production increases. More rational territorial 
distribution of chemical plants has also occurred, with major advances in the 
Southwestern Economic Rayon, the Donetsko-Pridneprovskiy Rayon and the Southern 
Economic Rayon. Plans for the current five-year plan period include expanded 
cooperation between scientific and production organizations, further develop- 
ment of chemical fiber production, and reduction in material and energy con- 
sumption through increased efficiency and advances in technology. 


[118-12131] 


17 














COAL GASIFICATION 


UDC 553.983:665.432.2:543.54 


REACTOR-GAS CHROMATOGRAPHIC ANALYSIS OF ORGANIC MATERIAL FROM OIL SHALE BY 
DESORPTION AND PYROLYTIC METHODS 


Tallinn IZVESTIYA AKADEMII NAUK ESTONSKOY SSR in Russian Vol 32, No l, 
Jan-Mar 83 (manuscript received 29 Jun 82) pp 34-39 


LUYK, Kh., Institute of Chemistry, EsSSR Academy of Sciences 


[Abstract] A simple technique is described for rapid analysis of solid fuels 
based on coupling a microreactor to a gas chromatograph. The starting material 
was subjected to a two stage thermolysis: 1) desorption of volatile compon- 
ents at 280°C preceding active decomposition of the organic matter and 

2) destructive breakdown of the kerogen by pyrolysis at 450°C. The basic 
products of both stages of thermolysis were normal paraffins, with some 
isoprenes and aromatic hydrocarbons also being present in the specimens. It 
was concluded that this 10-min process of desorption and pyrolysis assures 
correct analysis of the composition of kerogen. This speed of the proposed 
method, its simplicity and ease of operation along with the ability to work 
with microquantities of the material being tested are the advantages of this 
method. Figures 3; references 12: 11 Russian, 1 Western. 


[189-7813] 


UDC 662.73+665.034 


MEANS OF INCREASING YIELD OF EXTRACTS FROM MINED COAL 


Kiev KHIMICHESKAYA TEKHNOLOGIYA in Russian No 1, Jan-Feb 83 
(manuscript received 28 Jul 82) pp 24-25 


BARANOV, S. N., NERONIN, N. K. and SAMOYLENKO, G. V., Physical-Technical 
Institute, UkSSR Academy of Sciences 


[Abstract] Coal extraction products have great economic significance. They 
are routinely ~btained by extraction of brown coal with low boiling solvents 
at atmospheric pressures. From other coals useful products could also be 
extracted but currently their yield is very low; novel methods have been 
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developed assuring much higher yield of extracted material. These methods 
utilize high compression, ultrasound technology and various chemical reagents. 
In all cases the yield of organic extracts has been increased several fold 
without a loss of the desired properties. References 7 (Russian). 


[170-7813] 


UDC 661.183.2.096.5 


TECHNOLOGY OF ANTHRACITE ACTIVATION IN REACTORS WITH BOILING LAYER 


Moscow KHIMICHESKAYA TEKHNOLOGIYA in Russian No 6, Nov-Dec 82 
(manuscript received 16 Aug 82) pp 7-14 


MAKHORIN, K. Ye., Gas Institute, UkSSR Academy of Sciences 


[Abstract] Activated carbon for purifying water and gas emissions and other 
uses is a highly promising agetrt whose future is clouded by high costs. 
Processes involving phosphoric acid, zinc chloride and surface-active sub- 
stances to form porous structures in anthracite, lignite and cellulose in- 
dustry wastes have not proved effective. The author studied alternative 
gasification methods that might be used to accomplish this. Laboratory tests 
were made on Donetsk anthracite pulverized to 0.5-1.0 mm size, with variants 
using live steam and using a boiling layer method. Laboratory results in- 
dicated the activated anthracite had increased mechanical durability during 
grinding, and, other promising properties, so that pilot reactor and demon- 
stration line setups were also studied. The pilot tests showed the need to 
adjust reactor configuration to correspond to particle sizes. The boiling 
layer accomplished even scubbing with gas, and intensive mass and heat trans- 
fer between phases. Energy consiaption was relatively high. Temperature 
gradients between the prescreen chamber and the activation chamber increased 
as particle size decreased and total coal mass increased. Free oxygen hastened 
the activation process but produced poorer quality activated carbon, so that 
the gas composition was adjusted to H70 = 40-50%, COo= 5-10% and No = 55-40%. 
At the demonstration stage, problems of coal waste utilization and use of 
activation gas are discussed and their resolution suggested. Industrial 
activation of anthracite in the USSR and in England ise discussed. The boiling 
layer used by the Soviet Gas Institute provides good hydrodynamics and low 
aerodynamic resistance, with little down time, while the British system of 
Thomas Ness Limited, using live steam, produces activated anthracite for water 
purification. Figures 8; references 14: 9 Russian, 2 Ukrainian, 3 hestern. 


{118-12131] 
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COMBUSTION 


UDC 662.75:541.126 


CHEMICAL BASIS OF MOTOR FUEL COMBUSTION 


Leningrad ZHURNAL PRIKLADNOY KHIMII in Russian Vol 55, No 12, Dec 82 
(manuscript received 20 Dec 80) pp 2711-2715 


GAVRILOV, B. G. 


[Abstract] A review is provided of the chemical aspects of motor fuel com- 
bustion in internal combustion engines. Evaluation of the rates of combustion 
of diesel and gasoline confirmed the fact that the rate of combustion is a 
function of the component hydrocarbons of the fuel, and that lower thermo- 
stability of the hydrocarbons corresponds to a higher rate and vice versa. 
Elevation of precombustion chamber temperature has the effects of depressing 
the octane rating of gasoline and of increasing the cetane number of diesel 
fuel. The observations are explained on the basis that, in the first case, 
one deals with chemical ‘passivity’ to combustion, and in the second with 
chemical predisposition to combustion. The optimum criterion for the use of 
antiknocking agents appears to be to achieve congruence of the thermolytic 
processes of the antiknocking agent and the fuel. Figures 1; references 15: 
14 Russian, 1 Western. 

{[130-12172] 


UDC 547.533:542.943.5 
STUDY OF OXIDATION PROCESS OF p-NITROTOLUENE BY OZONE-AIR MIXTURE 


Leningrad ZHURNAL PRIKLADNOY KHIMII in Russian Vol 55, No 1l, Nov 82 
(manuscript received 4 Dec 80) pp 2547-2552 


GALSTYAN, G. A., MATSEGORA, L. A. and RISTER, 0. I., Rubezhanskiy Branch, 
Voroshilovgrad Machinebuilding Institute 





[Abstract] Oxidation of p-nitrotoluene at the methyl group by an ozone-air 
mixture in the presence of metal-bromide catalysts occurs rapidly with the 
formation of p-nitrobenzoic acid; attempts to halt the reaction at an inter- 
mediate stage have failed. The authors studied the reaction at atmospheric 
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pressure and a temperature of 10° C using as solvent a mixed solution of acetic 
acid and acetic anhydride. Gas liquid chromatography and heat conductivity 
helped to ascertain that the introduction of sulfuric acid into this mixture 

did not cause oxidation, nor did introduction of metals with varying valency 
have that result. The lack of catalytic activity was explained by the low 
value of reaction constants of p-nitrotoluene with the oxidizing form of the 
catalyst. Metal-bromide catalysts proved to be more active than those mentioned 
above: the high activity of a manganese-bromide catalyst was explained by the 
formation of very active Mn(II)Br particles that initiated oxidation. Introduc- 
tion of acetic anhydride at the stage of p-nitrobenzaldehyde formation made 

it possible to arrest the reaction, and stable p-nitrobenzylidenediacetate 
formed. In the presence of the Mn(II)Br catalyst, the yield of this diacetate 
was 42%. Figures 3; references 10 (Russian). 

[110-12131] 
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FERTILIZERS 


"AZOT' ASSOCIATION FINDS SOLUTIONS TO FERTILIZER TRANSPORTATION PROBLEMS 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 21 Jan 83 p 2 


[Article by B. Lishchina, general director, Severodonetsk "Azot" Production 
Association: "The Principle of Mutual Benefit") 


[Text] Last year rural laborers were undersupplied about 

a million and a half tons of mineral fertilizers. One of 
the main reasons was frequent interruptions in transportation 
flow. Deserving of attention in this connection is the ex- 
perience of the Severodonetsk "Azot" Association, the best 
in the Ministry of Fertilizer Production, the collective of 
which managed to achieve an efficient rhythm of deliveries 
of fertilizer to the farms. 


Perhaps the conversation which one would invariable hear at the beginning of 


every summer in our planning meetings is not all that strange to many execu- 
tives of enterprises producing mineral fertilizers. 


“Well, what do you say, Petr Ivanovich," I asked Sysoyev, my deputy for commer- 
Cial affairs. "Are we going to need to plead with the towns to send their own 
transportation for the fertilizer once again this year?" 


"I suppose we'll have to,” Sysoyev sighed in reply. 


There is something to sigh @bout. Everyone knows what “hauling it away your- 
self" ends up costing. In such cases the association is forced to absorb a 
significant part of the transportation expenses of the consumers. This itself 
is a tidy sum--hundreds of thousands of rubles annually. And the main thing 
is the numerous hardships it creates. But when the warehouses are filled, and 
when there is a chronic shortage of rail cars for delivering the products to 
the field, there is nothing else to do. 


we, who have been producing more and more mineral fertilizers every year, have 
sensed this problem especially acutely. Moreover the calculations of our spe- 
cialists have shown that further growth in production has led the association 
into a dead end: As fertilizer production volume increases, the difficulties 
of transporting the fertilizer grow as well. 
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It is perhaps more difficult to solve transportation problems in Severodonetsk 
than anywhere else. After all, this is the industrial Donets Basin, where the 
rail trunklines are loaded to the limit carrying coal and metal. In the last 

2 years the association has received almost 20,000 less rail cars than needed. 
And this means not only failure of the sales plan but also deterioration of 
the goods. People are fighting to produce every ton in excess of the plan, and 
these tons lie about in our warehouses for months on end, transforming into 
monolithic chunks. Looking back, the solution we came up with together with 
the city party committee and the "Ukrsel'khozkhimiya" Association seems so 
Simple now. A specialized motor transport enterprise providing services only 
to our "Azot" Production Association was created in Severodonetsk. Let me 
State frankly that there were many opponents to this idea. They said that 
there was supposedly too much overhead as a result. But the two and half years 
of our experience has shown that the experiment justified itself completely. 


Powerful KamAZ trucks now deliver mineral fertilizers right to the fields. More- 
Over the work indicators of the transporters were tied in with the sales plan 
and with the contracts signed by the association itself. The motor transport 
enterprise essentially became one of the shops of "Azot." 


Nonetheless, this was just a local solution to the problem. We had only 250 
KamAZ trucks, and they must travel for a distances up to 300 kilometers. But 


the association is working in behalf of the entire country. This meant that 
even with this new enterprise, we still could not do without the railroads. 


But conventional rail cars can carry fertilizers only when they are packaged 

in paper and polyethylene sacks. This is both inconvenient and expensive. And 
what is most important, as I mentioned earlier, there is a great scarcity of 
such rail cars. 


The best soluticn to this problem is to use mineral cars, production of which 
is now being assimilated by the Stakhanov Machine Building Plant. These rail 
cars are specially adapted for mechanized loading and unloading of fertilizers. 
But such rail cars can be loaded only with high-quality fertilizer, so that 
they would not cake while en route. Thus we tackled this problem first. Ammo- 
nium nitrate was especially troublesome. Despite all of our efforts, the con- 
ventional production processes would not impart the required strength to the 
granules. The problem was not solved until we introduced a new magnesite ad- 


ditive. 


Farmers did some work in this direction as well. A large mechanized warehouse 
for storage of various kinds of mineral fertilizers was built in Pervomayskiy 
Rayon, Kharkov Oblast. Furnished with a railroad trestle, it was perfectly 
adapted to receive mineral cars. Without losing time, Petr Ivanovich Sysoyev 
and our agronomist, Lev Vasil'yevich Lopatin, set off to “reconnoiter™ the 
situation. We knew how important it was to establish close contact with the 
farmers, so that the “enterprise-field" conveyor could be organized for ef- 


ficient work. 


And so the first industrial experiment began. A large consignment of fertili- 


zers not packaged into sacks was shipped to Kharkov Oblast. Eye-catching signs 
were painted on the rail cars: “Ammonium nitrate! Flammable!". This was a 


serious examination to the entire Severodonetsk "“Azot" Production Association. 
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Our specialists and representatives of "Sel'khozkhimiya"” carefully monitored 
the condition of the experimental storage pile into which our nitrate was 


heaped. We constantly took samples to analyze the quality of the fertilizers 
and their caking. The fertilizers lay there for 3 months in an enormous pile 


without deterioration of their properties. And when the time came, the farmers 
introduced these fertilizers into the soil. 


Thus the “enterprise-car-warehouse-field" scheme began operating. For the first 
time in the country we delivered tens of thousands of tons of ammonium nitrate 


in mineral cars. We sent it to Sumi, Kherson, Ternopol, Dnepropetrovsk and 
Rostov oblasts as well. Now, even in places where there are no warehouses 


such as in Pervomayskiy Rayon, where covered platforms are all that are avail- 
able at the rail sidings, fertilizers can now be brought in directly. This 


has improved their quality and their resistance to caking. Long-distance bulk 
Shipments have also been tested out: Last year mineral cars left for Uzbekistan. 


What has been the result of introducing bulk shipments in the association? 
While it may be recalled that in 1980 we were short in our deliveries by over 
100,000 tons of fertilizer, in two and a half years the required deliveries to 
the countryside were completed. Moreover the enterprise has saved 1.4 million 
paper and polyethylene sacks, a certain proportion of which we must import into 
the country. 


What was gained by agriculture? In that same Pervomayskiy Rayon, as an example, 
the farmers worked with a profit for the first time in many years. The advan- 
tages of creating interrayon mechanized warehouses for bulk mineral fertilizers 
came to be understood quickly in Kharkhov Oblast. Now there are 12 such ware- 


housed in the oblast. 


Having brought ourselves closer to the consumer, we created a springboard for 
further growth. The association is now building new shops producing mineral 


fertilizers. 


11004 
cso: 1841/137 
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POOR PLANNING CAUSES MINE ADMINISTRATION TO FAIL 


Moscow PRAVDA in Russian 14 Dec 82 p 2 
[Article by PRAVDA Correspondent I. Novikov: "Plans and Facilities"] 


(Text) For many years the "Beloruskaliy” Production Association 
basked in the glory of being foremost not only in the republic 
but in the country as well. The friendly collective adopted 
stiff socialist pledges and it was always able to satisfy them. 
In a word, Belorussian potassium producers had something to 


be proud about. 


But alas, we must speak of this in the past tense. Today, as 
the workers themselves put it, the collective has "suffered a 
knockout.” It is unable to satisfy either the pledges it has 


adopted or its plan. 


The problems started the moment Mine Administration No 4 was transferred to 
the association. At first this enterprise was built as an independent one, 

and later on it was included in "Beloruskaliy.” There was nothing bad about 
this act itself: Inside the association, the fledgling enterprise should ex- 
perience faster growth and development. The problem lies in something else: 
There were plenty of holes in its “foundation.” The first generation of the 
mine administration was placed into operation at the beginning of 1979, but 

it has still nct been fully assimilated. As far as the second generation is 
concerned, it was accepted without having the equipment tested under production 
conditions, and without a prepared ore base, and it has not even been half 


assimilated yet. 


Who is to blame for this? An order written by USSR Minister of Mineral Fertil- 
izer Production A. Petrishchev on 22 October 1981 states: "Weak labor and 
production discipline, insufficient qualification of service personnel and low 
production excellence were the cause of the high rate of mishaps in the admin- 
istration'’s work. In 9 months of 1981 the chemical factories were idle for a 
total of more than 3,000 working hours. Nonrhythmical operation of the mine 
administration, the unreliability of the principal experimental-industrial 
equipment and planning errors led to failure of the state plan.” 


We should add to this that the situation has not improved: Potassium fertilizer 
production is falling farther behind. The order cited above seems to indicate 
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the causes of the failure. But upon inspection, they were found tc be only the 
consequences. One can persuade himself of this after meeting and talking with 
workers of the association and the All-Union Scientific Research Institute of 
Halurgy. 


At this point we need to return to the history of the mine administration's 
Creation: It is highly instructive. 


The enterprise was conceived as the country's largest. In this connection the 
planners faced a difficult task--creating new equipment and production processes. 
For example the screw conveyors had to be able to handle 700 tons of ore per 
hour, while those available at that time could handle only 300 and 400 tons per 
hour. It was also suggested that the design of the new machine unit had to be 


different as well. 


The role of master planner was played by the VNIIgalurgii [All-Union Scientific 
Research Institute of Halurgy]. It gave the job of designing the equipment to 
the VNIIkhimmash [All-Union Scientific Research and Experimental Institute of 
Chemical Machine Building]. But from all appearances the colleagues of the 
latter did not relate responsibly enough to their assignment. The designers 
opted not to belabor themselves with investigations and with a search for the 
most optimum technical concepts. They took the simpler way: They mechanically 
doubled the overall dimensions of the old dissolvers. They did not even feel 
it necessary to check out what this venture might lead to. In a word, they 


ignored the saying: Measure seven times before you cut. 


Here is what happened next. The documents were submitted to the client--VNII- 
galurgii, which simply rubber-stamped then. 


"We received the technical plans from the VNIIkhimmash," this institute's direc- 
tor, I. Sokolov, now explains. "We did look at them of course, but it was not 
in our capacity to notice and to demonstrate that some of the designs did not 
satisfy the requirements.” 


"Then exactly what did your control functions consist of?" 


"Could we possibly be expected to know everything?” the director countered in 
amazement. "The specialists brought the plans to the chief engineer, and he 


Signed them. We trusted the people." 


There must of course be trust. But why sign documents that you cannot under- 
stand? After all, the result of such "trust" is extremely saddening: The 
dissolver created by the VNIIkhimmash and blessed by the VNIIgalurgii did not 
work from the first day. Had this happened with only one unit, the enterprise 
would probably have found some sort of way out. But things were different: 
Almost all of the principal equipment was found to be unusable. 


ee 


Or here is another fact to consider. As we know, a mine should work its field 
from the margins to its center. Any miner can explain why: If the worked area 


remains behind you, at the margin of the field, there is no problem, because 
there will never be a need to return to that area; but if it is in the center, 


by the mine shaft, an entire subdivision must be employed to control rock pres- 
sure. 
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Did the planners and those who are monitoring them know this? Was it not true 
that the plan was based precisely cn the wrong order of working the field? Why? 


"We did so to economize," they explained at the VNIIgalurgii. 


What sort of “economization" is this? The mining horizon is located at a depth 
of 830-1,100 meters, the rock pressure is considerable here, and the miners are 


now compelled to focus their attention on how to deal with it. 


In a word, before the mine administration was even able to reach its full out- 
put capacity, the question of its fundamental reconstruction arose. Rather 
than producing the planned products and fulfilling its pledges, the collective 


ls now compelled to modify the useless equipment and seek new production pro- 
cesses. This, in the estimates of specialists, will require more than 20 million 
rubles (which have already been allocated!). This is the huge price the state 
must pay for an unconscientious, irresponsible attitude toward the work by some, 


and for the incompetence of others. 


But this is net all. There are also many social and moral losses. At first, 
there were a sufficient number Of volunteers seeking employment at the mine ad- 
ministration: Some were attracted by the novelty of the enterprise, while others 
believed that after working for a little while in a new collective, they would 
be able to obtain housing. But when the trouble began, when the plan began to 
"sink," and with it the wages, the situation changed. People started quitting, 
and now personnel turnover is more than 30 percent. Almost the entire staff of 
the enterprise has turned over since it began operating. And of course, the 
self-seekers and drifters were not all that the enterprise lost. The collective 
lost many honest workers and good specialists, who now have to be replaced by 
anyone that comes along, just to fill the gap. And of course, inexperienced 
people cannot handle the complex equipment. 


Let us recall the minister's order. It accurately lists many of the shortcom- 
ings in the status and the work of the new enterprise's collective. But to it 
we should also add the mistakes made by the ministry specialists themselves, 
who did not fulfill their organizational and monitoring functions during con- 
struction of the mine administration, or who fulfilled them poorly. Moreover 
they know better than anyone else that this was an experimental enterprise, 
and that it required special attention. 


11004 
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BRIEFS 


PHOSPHORIC ACID--The phosphoric acid shop of the Cherepovets "Ammofos" Associ- 
ation prod.ced its first products. Now that the new shop, which has a produc- 
tion capacity of 300,000 tons per year, has been placed into operation, Chere- 
povets chemists will increase annual production of complete mineral fertilizers 
by hundreds of thousands of tons. They will thus become the largest suppliers 
of fertility granules for the nonchernozem zone. [By V. Minin] [Text] [Moscow 
SOTSIALISTICHESKAYA INDUSTRIYA in Russian 12 Jan 83 p 1} 11004 


AMMONIA COMPLEX CONSTRUCTION--The Chirchik Installation Administration of Spe- 
Cialized Trust No 23 of the Uzbek SSR Ministry of Installation and Special Con- 
struction Work has begun work on its April schedule. This event coincided with 
installation of the synthesis block at the large ammonia complex now under 
construction. The enterprise will produce 450,000 tons of ammonia per year, 
and together with it, mineral fertilizers for the agroindustrial complex. The 
blocks, columns and machine units are being installed according to the conveyor 
method, at a special construction site. Then the finished blocks, weighing up 
to 500 tons each, are raised by a powerful crane and positioned as necessary. 
This makes it possible to halve the facility construction time and improve the 
guarantees of dependable operation. The collectives that have been given the 
job of erecting the ammonia complex are trying to maintain the present pace, 

so that the country could begin receiving more Chirchik ammonia this year. 

[By S. Morozov] [Text] [Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 15 Jan 
83 p 1) 11004 


CHEMICAL PLANT'S PROBLEMS--People at the enterprise have become accustomed to 
blaming everyone but themselves for their nonrhythmical, unstable work. "If 
we had just been given hydrochloric acid and phosphorus meal, if the railroaders 
had done better at providing us with the raw materials, and if the equipment 
had only been more dependable, we could have shown you...." In a word, many 
excuses are ventured, but they seem to have literally forgotten at the plant 
(director, E. Karayev) that internal reserves must be placed at the service of 
production. Are Volgograd chemists really to blame for the fact that the 
Chardzhou Chemical Plant has only one container for hydrochloric acid, with a 
capacity large enough for one tanker car of the raw material, and that they 
are still just beginning to install the second container? Can we really blame 
transport workers of the Central Asian Trunkline for the fact that Chardzhou 
chemists are turning their rail cars around so slowly? Things are even worse 
with equipment: It is literally "burning up” in theshops of the chemical plant. 
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It has been asserted by the All-Union "Soyuzosnovkhim" Association of the 
Ministry of Mineral Fertilizer Production that the facilities and machine units 
in Chardzhou last three to five times less time than in other enterprises of 
the sector. Incompetent operation of the machinery due to the low qualifica- 
tions of the workers and use of raw materials not suited tothe production pro- 
cesses are the real causes behind today's poor work of the collective. Sulfur- 
ic and phosphoric acid production operations broke down before their time and 
were abandoned for overhaul. A difficult situation evolved with the water 
recycling system and with chemical water treatment. There are endless emer- 
gency interruptions in production owing to heat exchangers that keep breaking 
down. The plant is working nonrhythmically: Its debt to the farmers is grow- 
ing. The plant finished last year with a solid "minus": It fell short of 

the plan by over 80,000 tons of sulfuric acid, and rural laborers were under- 
supplied 9,000 tons of phosphorus fertilizers. Now specialists of the Ministry 
of Minerai Fertilizer Production are trying to improve the state of affairs of 
the Chardzhou plant, but obviously this cannot be done without implementing 
fundamental measures. [Text] [Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 


15 Jan 83 p 3) 11004 


CSO: 1841/137 
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UDC 661.635.2:631.893.123 


CONVERSION OF NITROPHOSPHATE SOLUTIONS TO NITROAMMOPHOS 
Moscow KHIMICHESKAYA PROMYSHLENNOST' in Russian No 12, Dec 82 pp 726-727 


GOL'DINOV, A. L., ABRAMOV, O. B., AFANASENKO, B. P., BAYBAKOV, P. Ya. and 
KISELEVICH, P. V. 


[Abstract] This article presents data from operation of an experimental 
installation for production of complex nitroammophos-type fertilizers from 
nitrophosphate solutions. Several types of nitrophosphates were tested, which 
differed in method and completeness of their separation from calcium and in 
degree of their defluorination. The NPK-95 fertilizer produced by this 

method with about 95% elimination of calcium by crystallization of calcium 
nitrate tetrahydragte with subsequent further precipitation of calcium as 
phosphogypsum satisfies the requirements of the state standard. Extraction 

of fluorine from phosphorus-containing solutions always results in some de- 
crease in the content of P20saq in the fertilizers. Figure 1; references 5 


(Russian). 
[132-6508] 


UDC 661.635.212 


PRODUCTION OF CONDENSED POTASSIUM PHOSPHATES FROM ELEMENTARY PHOSPHORUS 
Moscow KHIMICHESKAYA PROMYSHLENNOST' in Russian No 12, Dec 82 pp 727-728 
BRODSKIY, A. A., MARKOVA, M. L., CHELEBI, G. A. and BUKKOLINI, N. V. 


[Abstract] The method of mathematical experimental planning was used to 
determine the variation in the degree of dechlorination as a function of 
technological factors under laboratory conditions. The optimization parameter 
was the degree of dechlorination of condensed potassium phosphate using the 
heat of oxidation of elementary phosphorus directly in the process of con- 
version of phosphorus to mineral fertilizers. The process of dechlorination 
of condensed potassium phosphate in the laboratory depends primarily on the 
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kinetic factors of the heterogeneous reaction between vapor phase phosphorus 
anhydride and solid (or liquid) potassium chloride: reaction temperature, 
concentration, diffusion, rec:tion time and phase separation surface. 
Figures 2; references (footnotes) 4 (Russian). 

[132-6508] 


UDC 661.635.2:631.893.123:541.12.036 


INFLUENCE OF SLURRY pH AND NITROFOSKA MOISTURE ON THERMAL STABILITY OF 
PRODUCT 


Moscow KHIMICHESKAYA PROMYSHLENNOST' in Russian No 12, Dec 82 pp 732-733 


MARKOVA, T. K., MESHALKINA, L. K., ABASHKINA, T. F., LEONT'EVA, S. I., 
PORTNOVA, N. L., LEONOVA, G. B. amd TAVROVSKAYA, A. Ya. 


[Abstract] To determine the influence of various factors on the thermal 
stability of nitrofoska produced from Kola apatite concentrate, laboratory 
nitrosulfate decomposition was used to prepare nitrofoska specimens with 
various N:P:K values from slurry with pH 2.5, 4.9 and 5.7, moisture content 
0.5, 1.2 and 2.0%. The thermal stability of the specimen prepared was studied 
on a derivatograph under polythermal conditions and by gravimetric method 
under isothermal conditions. The studies showed that as pH increases from 

2.5 to 5.7, stability of nitrofoska specimens increases. X-ray analysis 
explained the negative influence of low pH on the behavior of nitrofoska at 
elevated temperatures. Figures *; references (footnote) 1 (Russian). 


(132-6508 ] 


UDC 631.84 


CURRENT STATUS AND TRENDS IN DEVELOPMENT OF NITROGEN FERTILIZER PRODUCTION 


Leningrad ZHURNAL PRIKLADNOY KHIMII in Russian Vol 55, No 1l, Nov 82 
pp 2407-2420 


ZAICHKO, N. D., TOSHCHEV, A. F. and KIL'MAN, Ya. I. 


[Abstract] Development of mineral fertilizer production is reviewed, especially 
that of nitrogen fertilizers, which are based on nitrogen production of the 
chemical industry and account for 52% of total mineral fertilizer production 

in the USSR. Soviet production accounts for about 20% of world production, 

but still is insufficient for some republics. The product mix is given con- 
siderable attention in the article. Ammonium nitrate and urea, especially 
synthetic urea, are in first and second places in total production respectively. 
Costs per unit are similar for these products, with urea costing 105.4% as 

much as ammonium nitrate. Complex fertilizers include NPK ratios of 
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1:1: 1: 1: 1.5 and 16: 16: 13.5 for varieties of "nitroammophos," 

and 11 : 11 : 11 “nitrophoska", “ammophos" and "diammophoska." The nitric 
acid breakup of phosphate ore with simultaneous production of calcium nitrate 
is gaining favor over the sulfuric acid method of production, since it should 
provide significant savings. Ammonium sulfate and liquid nitrogen fertilizers 
and other forms of nitrogen fertilizers, the quality of various types of 
nitrogen fertilizers, and use of ammonia and weak nitric acid solutions are 
also discussed. Problems include the large capital investments involved in 
expanding production of bound nitrogen and the need for mastering modern 
technology for producing nitrogen fertilizers from natural gas, as done in 
the United States. Production in other parts of the world is also summarized. 
References 23: 16 Russian, 7 Western. 

{110-12131] 


UDC 661.25 


PROSPECTS OF DEVELOPING TECHNOLOGY FOR SULFURIC ACID PRODUCTION 


Leningrad ZHURNAL PRIKLADNOY KHIMII in Russian Vol 55, No 1l, Nov 82 
(manuscript received 15 Apr 82) pp 2421-2428 


ZMELIN, A. G. and ALESHIN, A. M. 


[Abstract] The USSR produced 23.0 million tons of sulfuric acid in 1980, 
trailing the US total of 39.2 million tons but far ahead of the next highest 
producer, Japan, with 6.8 million tons. Soviet production is increasing more 
rapidly than that of the United States; it is based on elemental sulfur, 

pyrite and non-ferrous metallurgical waste gases containing sulfur dioxide. 

The authors note that more sulfure as S07 was emitted into the atmosphere than 
used to produce sulfuric acid. Yet despite the availability of such waste 
gases, especially from thermal power plants and the metals industry, sulfuric 
acid from this source has declined from 23% in 1970 to 15% in 1980. Produc- 
tion from pyrite has also declined, so that growth in production has been 
based on improved technology aad labor effectiveness. Further production 
gains will be related to replacing air with oxygen in production and refinement 
of pressure and heat use in processing. Use of oxygen will cut costs by 42 

and waste by 22.5%. Practical application of atomic-hydrogen energy with 
oxygen as a by-product will also contribute to cost reductions. Improved equip- 
ment to avoid breakdown and better filtration of waste gases with catalytic 
filters will also contribute to sulfuric acid production. A period of 2 years 
without work stoppage is cited as the standard to achieve. Figures 5; 
references 9: 8 Russian, 1 Western. 

{110-12131] 
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UDC 661.635.411:542.934.2 


HYDRATION OF ANHYDROUS MONOCALCIUM PHOSPHATE IN PHOSPHORIC ACID SOLUTIONS 


Leningrad ZHURNAL PRIKLADNOY KHIMII in Russian Vol 55, No ll, Nov 82 
(manuscript received 13 May 81) pp 2428-2434 


ABDULLAYEV, B. D., SHAPKIN, M. A. and ZINYUK, R. Yu., Leningrad Technological 
Institute imeni Lensovet 


[Abstract] The circulation method for obtaining double superphosphate with 
crystallization of anhydrous monocalcium phosphate and practically complete 
decomposition of secondary phosphate yields 55-58% useful phosphates. 
Monosubstituted calcium orthophosphate crystallizes as Ca (HPO, )o H»0 or 
anhydrous Ca(H PO, do salts depending on temperature and coukeutrition. The 
authors studied fe Viatures of these compounds and their formation, including 
factors such as the concentration of phosphoric acid, solubility of calcium 
phosphates, temperature, activity of solution water, rate of phase transforma- 
tion and analysis of precipitate for crystallized moisture. It was observed 
that increased temperature predetermined increased solubility of both compounds, 
reduced viscosity and increased the activity of liquid phase water, while at 
the same time the hydration reaction shifted in the direction of the anhydrous 
product as temperature was increased. Stages of phase transformation included 
dissolution of the metastable solid phase with formation of a hypersaturated 
solution, ae of crystalline micronuclei, and mass crystallization of 
Ca(H, PO, ) 5H A significant factor affecting the rate of hydration was the 
renova "er E - liquid phase composition of the system from proximity to the 
eutonic point of coexistence of both forms of monocalcium phosphate. Changes 
in the fon-molecular structure of the solution and its rheological properties 
also were of importance. Figures 4; references 17: 10 Russian, 7 Western. 


{110-12131] 


UDC 661.632 


REPROCESSING HIGH-MAGNESIUM PHOSPHATE ORE INTO COMPLEX FERTILIZERS BY 
NITROSULPHATE TECHNOLOGY 


Leningrad ZHURNAL PRIKLADNOY KHIMII in Russian Vol 55, No 11, Nov 82 
(manuscript received 12 Jul 82) pp 2434-2438 


ABDULLAYEVA, Ye. N., YAROSH, Ye. B. and DMITREVSKIY, B. A., Leningrad 
Technological Institute imeni Lensovet 


[Abstract] The expansion of the raw material base is a major limiting factor 

in developing mineral fertilizer production. Purification of the high-magnesiunm- 
content ores of the Karatau and Kovdorskiy deposits requires new technology 

due to the presence of finely dispersed sludge that will not dissolve in acids. 
The authors analyzed these sludges and found them to contain silicon, calcium, 
sodium and potassium totaling ca. 1% along with 5% aluminum and iron. Study 
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of filtering suspensions showed that increasing gypsum content brought a 

sharp drop in relative resistance of the precipitate and thereby improved the 
suspension's filtering properties. Increasing the P4505 concentration from 6% 

to 16% with constant ratios of NH,NO3 : P2905 at 2 : 1 brought increased relative 
resistance and poorer filtering. Physicochemical studies indicated the need 

to conduct crystallization of calcium phosphate in the reprocessing using 
higher concentrations of ammonium nitrate. Figures 3; references 7 (Russian). 


([110-12131] 


UDC 553.761:631.85 


STUDY OF POSSIBLE PROCESSING OF APATITE ORES OF NOVOPOLTAVSKIY DEPOSIT INTO 
PHOSPHORUS FERTILIZERS 


Moscow KHIMICHESKAYA TEKHNOLOGIYA in Russian No 6, Nov-Dec 82 
(manuscript received 27 Mar 82) pp 43-45 


KAZAK, V. G., MEL'NIKOVA, N. S., DMITRIYEVA, V. S., LEONT'YEVA, S. I. and 
LOMONOSOVA, O. V., Scientific Research Institute for Fertilizers, Insecticides 


and Fungicides imeni Ya. V. Samoylov 


[Abstract] Since current phosphorite deposits cannot provide sufficient raw 
materials for Soviet fertilizer needs, the title deposit in the Ukraine has 
been receiving attention as a new source. Research examined sulfuric acid 
decomposition of phosphate ore, production of extraction phosphoric acid, 
nitrogen and sulfuric acid decomposition and nitric acid decomposition re- 
moving Ca(NO3).4H 0 to obtain complex balanced and unbalanced fertilizers. 
Analysis by chemical, X-ray spectral, X-ray phasal and mineralogical methods 
showed, among other things, the presence of significant quantities of rare 
earth elements, although less strontium was found than in the Khibinsk 
deposit. Cerium oxide comprised 44-48% of cerium-group elements in the ore. 
High technology needed to produce fertilizers from this ore will require 
similar costs as those for Khibinsk ores, and results also promise to be 
similar in terms of fertilizer quality. Filtering qualities of the phosphoro- 
gypsum produced are somewhat less than those from Khibinsk apatite. The 
Novopoltavsk ore has complexities that will make technology an important 
factor in determining the effectiveness of its use for fertilizer production. 


References 5 (Russian). 
{[118-12131] 
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FOOD TECHNOLOGY 


UDC 547.979.8.636 


TECHNOLOGY OF PRODUCING CAROTENE FROM SALT WATER ALGAE DUNALIELLA SALINA FOR 
ANIMAL HUSBANDRY AND FOOD INDUSTRIES 


Moscow KHIMICHESKAYA TEKHNOLOGIYA in Russian No 6, Nov-Dec 82 pp 40-42 
GELESKUL, Yu. F. 


[Abstract] The author reviews and supplements previous research into using 
carotene from Dunaliella growing in Soviet salt water lakes along the Black 
Sea (this journal, 1975 No 2, p 60, 1977 No 6, p 35, 1978 No 5, p 5: 
KHIMICHESKAYA PROMYSHLENNOST' UKRAINY, 1968 No 4, pp 49-50, 1968 No 5, pp 54). 
Earlier technology has been perfected by use of coprecipitation of plant cells 
by aluminum sulfate with a hydrate of ammonium oxide, then pressing the 
product and further processing to obtain carotene in crystalline and paste 
forms for vitamins in margarine and other purposes. Coprecipitates used 
included hydrates of iron and aluminum oxides, and alkalization of the medium 
was accomplished with a hydrate of sodium oxide and acetate and hydrate of 
ammonium oxide in various combinations. The fatty solution of carotene for 
poultry industry uses is also suitable for other livestock, while the crystalline 
form is usable for margarine vitamins. The carotinoid content in Dunaliella 
varieties was similar to that in carrots, clover flour and Blakeslea trispora 
micellia. Low cost and likely industrial production along the Black Sea, the 
Caspian Sea, in Kazakhstan, Central Asia, Western Siberia and the Trans-Baikal 
region, offer strong prospects. Figures 2; references 12: 8 Russian, 

4 Ukrainian. 

{118-12131] 
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FREE RADICALS 


CREATION, USES OF STABLE FREE RADICALS DESCRIBED 
Moscow KHIMIYA I ZHIZN' in Russian No 12, Dec 82 pp 7-11 
[Article by N. Lokhov: "Independent Radicals"] 


{Text] It was reported in the scientific press in the late 1950s and early 1960s 
that free radicals consisting of saturated organic compounds were obtained in 

the form of independent stable substances. To those who were acquainted with this 
problem, this sounded no less outrageous than if the authors had declared that 
they obtained a lump of dry fire. 


The fact is that radicals of saturated compounds (which are essentially fragments 
of organic molecules) were famous namely because of their extreme instability: 


Owing to presence of an extra unpaired electron (what is really a free valency), 
once they arise they immediately enter into various reactions both with one 


another and with surrounding substances. As a result the life of such particles 
bearly reaches thousandths of a second. 


Of course, free radicalsthat live sufficiently long have been known for a rather 
long time. Among them the most famous radical is triphenylmethyl, the first 
representative of the stable free radicals. But the stability of these compounds 
was nothing very unusual: The unpaired electron they possess is close to a system 
of unsaturated carbon-carbon bonds, which imparts additional stability to the 
particles. But according to the theoretical viewpoints dominating in the 1950s, 
free radicals of saturated compounds simply did not have the right to exist. 


Nevertheless such substances were obtained. 


In The Beginning There Were Amines 


The first representative of the unusual class of free radicals was synthesized 

by colleagues of Gorkiy Polytechnical Institute 0. L. Lebedev and S. N. 
Kazarnovskiy--a graduate student and his sponsor. Their goal was to use physico- 
chemical methods to investigate oxidation of various amines--organic derivatives 
of ammonia. Everything proceeded smoothly, according to plan, until it came time 
to oxidize 2,2,6,6-tetramethylpiperidine. The reaction unexpectedly produced a 
reddish-orange rather than a colorless product. This product was determined to 


have the structure of a free nitroxyl radical: 


36 








Lebedev and Kazarnovskiy had to be quite courageous to believe the results of 

their experiments and to make the decision to publish them. And so in fall 1959 
the scientific world learned that the impossible had become possible. Then in 
summer 1961 0. L. Lebedev, M. L. Khidekel’ and G. A. Razuvayev reported acquisition 
of another nitroxyl free radical in solution: 


O 
CH3 ‘pe 
CH3 N CH3 
O 


The next step was made by E. G. Rozantsev. In the late 1950s he was a graduate 
student in the chemistry faculty of Moscow State University, in Prof Yu. kK. 
Yur'yev's department. His initial research topic was spatially encumbered 
piperidines which, as fate would have it, include 2,2,6,6-tetramethylpiperidine 
(the four methyl groups of this substance encumber the access of reagents to the 
NH reactive grouping). And in 1960 Doctor of Chemical Sciences M. B. Neyman 
invited the young candidate of sciences to join him in the Institute of Chemical 
Physics of the USSR Academy of Sciences to test an idea which seemed simply 
absurd at that time. What he wanted to do was try to cause free radicals to react 
with other molecules in such a way that their free valency would not be affected. 


Their first achievement was to isolate nitroxyl-ketone in pure form. It had been 
obtained earlier by Lebedev, Khidekel' and Razuvayev, but only in solution form. 
And in late 1961 RozantseV managed to cause this compound to react with hydroxyl- 
amine, transforming it into what we call an oxime: 


N-OH 


This was the first example in the history of chemistry where following the reaction 
of a free radical, an unpaired electron remained untouched. 
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Today the astounding stability of nitroxyl radicals is commonly explained by the 
action of three factors: the strength of the diatomic nitrogen-oxygen grouping, 
spatial shielding of the radical center by neighboring methyl groupings and the 
polarity of the N-O° bond. Incidentally in Lebedev's opinion these factors play 
only a subsidiary role; the main cause behind the higher stability of nitroxyls 
lies in the fact that the probability that their radical centers would meet with 
One another is extremely low, and that their interaction does not produce an 
energy advantage. 


But whatever the case, nitroxyl reactions made it possible to obtain literally 
hundreds of free radicals. This in turn made it possible to begin systematic 
Study of these substances, to create new research methods and to find new areas 
of practical use for free radicals. 


It became clear that the several grams of orange powder that was first obtained by 
Lebedev was not a freak but a representative of an extremely broad class of 
Organic compounds, the prospects of the use of which made even the most sober 
heads spin. 


A little more than 20 years have passed since the moment the first nitroxyl was 
obtained, and the list of publications devoted to them now totals more than 

2,000 titles. A. L. Buchachenko, G. I. Likhtenshteyn, M. B. Neyman and E. G. 
Rozanstev were awarded the USSR State Prize for their researchon and use of nitroxyl 
radicals. R. I. Zhdanov earned the first prize of the All-Union Chemical Society 
imeni D. I. Mendeleyev. 


Such prizes are not awarded just for scientific exotics. What makes the results 
obtained with the assistance of nitroxyl radicals so important to the state? 


Possibilities of the Paramagnetic Probe 


Besides astounding stability, nitroxyl radicals are characterized by yet another 
remarkable feature: The unpaired electron imparts paramagnetic properties to 
them. Having its own magnetic moment, this electron is capable of orienting itself 
within an external magnetic field in the same way as would a compass pointer; 
exposing such an oriented electron to short radio waves, we can cause it to 

absorb a certain amount of electromagnetic energy and to rotate 180 degrees. The 
amount of energy expended could be measured, recorded and represented in the form 
of a graph showing its dependence on the emission frequency. This graph is called 
the electron paramagnetic resonance spectrum (EPR), and it permits us to assess 
the concentration of free radicals in a sample and the nature of the surroundings 
within which the unpaired electron exists.* 


EPR spectroscopy was usually used to study free radicals that live for only 
miniscule fractions of a second. But in the case of superstable nitroxyl radicals 


the possibilities of this method of studying matter were found to be incomparably 


* See KHIMIYA I ZHIZN', No 1l, 1966; No 3, 1982. 
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greater. First of all nitroxyl radicals do not lose their paramagnetic properties 
within a temperature range from -270 to +250°C, they are resistant to the action 

of acids, alkalis and oxidizers, they are soluble in many solvents, and furthermore 
their toxicity is low. Second, the EPR spectrums of most nitroxyl radicals are 
Simple, allowing unambiguous interpretation. All of this taken together is what 
makes nitroxyl radicals ideal indicator substances. 


Here is an example from geology. Sooner or later there comes the unpleasant moment 
in oilfield exploitation where reservoir pressure drops so much that the oil stops 
rising to the surface of the earth on its own. At such a time water is pumped 

into the reservoir to squeeze out the remaining liquid fuel. It is important to 
know in this case where and how much water penetrated into the reservoir and 
through cracks in the rock surrounding the well. 


Radioactive isotopes are used for this purpose--for example water labeled with 
tritium: The subterranian fate of the pumped-in water can be determined from 
the radioactivity of samples taken from various places around the well. But 
working with isotopes is not all that easy, andtherefore I. I. Bukin, E. G. 
Rozantsev and their colleagues proposed using nitroxyl radicals as labels; with 
their help, the flooding contours could be determined just as well as with isotopes, 
and at the same time the danger of radioactive contamination is excluded. The 
procedure itself is simpler and cheaper as well. 


But there is more to it than that. If there are several wells close together, a 
nitroxyl label with a typical EPR spectrum can be introduced into each of them; 
this makes it possible to distinguish between currents of water coming from 
different wells. Just experimental industrial introduction of this method pro- 


duced a savings of more than 400,000 rubles. 


Here is another possible area of application of nitroxyls, suggested by the same 
Bukin and Rozantsev: A large number of diamonds, both natural and artificial, 

go into the manufacture of drilling equipment and other cutting tools. Up until 
now, their quality had been evaluated literally by sight--by looking at crystals 
under a microscope. We need not belabor the point that this method is highly im- 


perfect; but it can be made objective with the assistance of nitroxyl radicals. 
Were such an indicator substance to be applied to the surface of a diamond, and 
then gradually removed, while simultaneously recording the EPR spectrum, the nature 
and number of defects on the surface of crystals could be assessed on the basis of 
the spectrum’s attenuation. The surfaces of any other solids could be studied in 
Similar fashion as well. 


Nitroxyl radicals make it possible to analyze more than just microdefects: They 
can also provide information on the internal properties of matter. When in 


mediums characterized by low viscosity (water for example), paramagnetic particles 
rotate quickly, which averages out their magnetic interactions and causes arisal 


of a typical spectrum that changes in a certain fashion in response to change in 
the solvent's temperature and viscosity. And if free radicals are contained in 
a solid, the EPR spectrum responds sensitively to the slightest deformation of 

the sample. Numerous contactless measuring methods, called paramagnetic probing, 


are based on this principle. 
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Spin Labels 


As with the paramagnetic probing method, the spin label method proposed by G. 
Mak-Konnell is based on the dependence of the EPR spectrum on the way free radicals 
interact with their environment. But the possibilities of this method were 
dramatically broadened by utilizing reactions of nitroxyl radicals in which the 
unpaired electron is unaffected. For example a maleinimide-nitroxyl radical can 
be attached to the amino group of a protein molecule, resulting in a protein that 
produces a distinct EPR signal: 


CH, CH, 
CO. 
went, +([ Xs NO -—- 
co 
CH, CH, 
W NH co, 
— U N N-O* 
Oo” 
CH, Hs 


This permits investigation of the behavior of protein molecules in what we might 
call natural conditions--in aqueous solutions and even in living cells, and 
therefore use of spin labels has become a separate direction of molecular biology. 


Spin labels were used to reveal what happens with hemoglobin when oxygen is 
attached to or split off from it. The important features of functional bio- 


chemical processes such as fixation of molecular nitrogen, biological oxidation 
of petroleum and so on were studied. 


Spin labels were used to investigate the proteins of blood plasma--lipoproteins, 
which are able to both promote damage to the walls of blood vessels, leading to 
atherosclerosis, and protect vessels from damage. 


Spin labels can also be used to determine extremely minute concentrations of 
substances in human blood, urine and saliva. This is done by the spin-immuno- 
logical method, the essence of which is as follows. First a paramagnetic model 
of the substance that is to be sought is synthesized. Then antibodies capable of 
binding with this antigenic substance are obtained by conventional methods. A 
certain quantity of a complex consisting of the antigen and the spin-labeled anti- 
body is introduced into the solution under analysis, and if the substance for 
which the spin analogue was prepared is present in the solution, the labeled 
substance is displaced from the complex, and its existence is recorded on an EPR 


spectrum. Analysis time takes several minutes. 


This method is inexpensive and simple, it is characterized by high diagnostic 
reliability, and it does not require the special safety measures common to 
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work with isotopes used in radioimmunology, which makes it essential in mass 
examinations. It would not be difficult to realize that the same spin labels, 
when grafted to molecules of medicines or other biologically active compounds, 
provide a possibility for decoding the mechanisms of their action upon the body 
and for studying the paths of their movements and transformations. 


But nitroxyls are capable of playing more than just an auxiliary role in medicine. 
As an example it was discovered that the paramagnetic analogue of the well known 


anticancer preparation thio-TEPA is almost 10 times less toxic than the initial 
medicine, and its antitumor activity is higher. And inasmuch as it exhibits a 


propensity for accumulating in tumor cells, and nitroxyl radical residues raise 
sensitivity of tissues to radioactive radiation, this makes the preparation 
promising in relation to X-ray therapy. Here is one more interesting observation: 
When nitroxyl radicals were fed to experimental animals and insects, their life 
span increased by a time and a half. 


Stabilizers, Indicators... 


Because nitroxyl radicals are highly stable, this does not mean that they 
generally do not participate in reactions typical of particles with unpaired 
electrons. In particular, they are capable of binding with other free radicals: 
They can undergo recombination, as it is said. Could it be that nitroxyl radicals 
lengthen the life span of experimental animals because they capture and de- 

toxify other free radicals--metabolic products which cause the body's aging? 


But while creation of an "elixir of youth” out of nitroxyls is still rather 
problematic, their use in stabilization of polymers and dyes is possible today. 
Thus minute quantities of nitroxyl radicals increase the resistance of dyes to 
fading by a factor of four; when stable paramagnetic centers are grafted to 
polymer molecules, the latter can be exposed to air and sunlight for years without 


aging. 


Free radicals form in matter in response to the action of radiation; certain ni- 
troxyls are capable of recombination with such particles, thus producing colored 
products. A simple and dependable dosimetric method could be created on the 


basis of this principle. 


Yet another unique feature of nitroxyls--their capability for becoming strong 
oxidizers when heated--allows us to refer to them, without exaggerating too 
much, as preserved fire, if not dried. Nitroxyl crystals display the properties 
of semiconductors, and some of them have been found to be ferrielectrics. 


Today the All-Union Scientific Research Institute of Synthetic Fibers (Kalinin) is 
using inexpensive reagents (ammonia and acetone) to annually produce several tons 
of triacetonamine--the raw material used in synthesis of nitroxyl radicals as well 
as several kinds of highly simple stable radicals; some other enterprises are 
producing nitroxyls as well. There are plans for producing even more sophisticated 
nitroxyl preparations from the intermediate products obtained in Kalinin; this is 
to be the job of the "Sanitas" Experimental Production Plant of the Scientific 
Research Institute for Biological Testing of Chemical Compounds of the USSR Ministry 


of Medical Industry. 
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But despite the extremely broad possibilities which superstable nitroxyl radicals 
are opening up in practical areas, orders for their production are still coming 
in very timidly. And if this article aids even a little in the further practical 
introduction of these highly promising substances, the author will feel that he 
has reached his objective. 


Further Reading on Stable Free Radicals 


l. 
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Rozantsev, E. G., “Svobodnyye iminoksil'nyye radikaly" [Free Iminoxyl Radicals], 
Moscow, Khimiya, 1970. 


Rozantsev, E. G. and Sholle, V. D., “Organicheskaya khimiya svobodnykh 
radikaiov” [Organic Chemistry of Free Radicals], Moscow, Khimiya, 1977. 
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FREE NITROXYL RADICALS BLOCK UNWANTED REACTIONS 


Moscow KHIMIYA I ZHIZN' in Russian No 12, Dec 82 p ll 
{Article by Doctor of Chemical Sciences G. Ye. Zaikov: "Nitroxyls Are In Control"] 


[Text] The most important characteristic of any industrial process is its 
selectivity, which indicates what proportion of the initial substance produces a 
target product and which proportion is transformed into waste. Naturally the 
higher the selectivity, the better: Consumption of raw materials and energy is 
lower, the unit's productivity is higher, and less harm is done to the 


environment. 


The usual way we raise the selectivity of a particular process is to use catalysts 
that direct the reaction into the needed channel. But in cases where free radicals 
participate in the transformations, this technique is not always usable, inasmuch 
as free-radical processes follow special laws that limit the usual possibilities 


of raising selectivity. 


As an example when styrene is subjected to oxidation with the purpose of producing 
a valuable intermediate product of organic synthesis--styrene oxide, alkyl 
radicals form first. These subsequently react with oxygen, transforming into 
peroxide radicals. It is the peroxide radicals which then transform into styrene 
oxide; however, not all alkyl radicals transform into peroxides: Some of them 
promote radical polymerization of styrene, producing a good-for-nothing resin. 


What do we do to block this second path of styrene consumption? The answers to 

this and to similar questions were found by colleagues of the Institute of 

Chemical Physics of the USSR Academy of Sciences under the guidance of Academician 
N. M. Emanuel'. He proposed introducing substances into the reaction mixture 
capable of blocking alkyl radicals, keeping them from taking part in polymerization 
reactions. These substances turned out to be nitroxyls--free radicals capable of 
selectively interacting with other free radicals--in this case with the intermediate 
products that lead to resin formation. 


Thus nitroxyls operate as "catalysts in reverse": Rather than accelerating the 
needed processes, they prevent occurrence of undesirable processes. 


Methods of utilizing nitroxyls to raise the selectivity of some important industrial 
processes have already been developed under laboratory conditions--for example 
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transformation of methacrylic aldehyde into methacrylic acid. If we consider that 


the processes in which free radicals participate are used extensively in 
chemical technology, it becomes clear that the new method of controlling selectiv- 


ity is sure to have a great future. 


COPYRIGHT: Izdatel'stvo "Nauka", "Khimiya i zhizn'", 1982 
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ION EXCHANGE PHENOMENA 


UDC 678.746.541:64.661.183,3 


ION EXCHANGE MATERIALS BASED ON HETEROCYCLIC VINYL MONOMERS (REVIEW) 


Moscow PLASTICHESKIYE MASSY in Russian No 2, Feb 83 pp 19-22 


ZUBAKOVA, L. B., OSOKINA, M. P., NIKIFOROVA, L. Ya., ZHOVNIROVSKAYA, A. B. 
and BOYARKINA, N. M. 


[Abstract] Among the various synthetic methods of ion exchange materials, 
homopolymerization and copolymerization of heterocyclic vinyl monomers would 
be very useful if the starting monomers were available. This present review 
consists of three subtopics: insoluble ion exchange materials from hetero- 
cyclic vinyl monomers, soluble polyelectrolytes based on unsaturated deriva- 
tives of pyridine and application of these materials. The first sub-subject 
includes reports on determination of copolymerization constants, comparison 
of the activity of vinyl- and alkylvinylpyridines, apparent ionization 
constants, hydrolytic and thermal stability and synthesis of macroporous 
copolymers. The second part of this review covers synthetic aspects, kinetic 
functions and physical properties. The use of ion exchange material is based 
on extraction procedures used primarily for purification of various liquids. 
References 44: 41 Russian, 3 Western. 

[165-7813] 
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ORGANOMETALLIC COMPOUNDS 


UDC 541.49(661.9.3214+546.1852.56.5) 


ADDITION PRODUCTS OF PHOSPHORUS HYDROXYTRIISOTHIOCYANATE WITH FOURTH GROUP 
METAL HALIDES 


Kiev UKRAINSKIY KHIMICHESKIY ZHURNAL in Russian Vol 49, No 1, Jan 83 
(manuscript received 15 Jan 82) pp 3-4 


SKOPENKO, V. V., BRUSILOVETS, A. I. and SINKEVICH, A. V., Kiev State University 
imeni T. G. Shevchenko 


[Abstract] In earlier studies the following compounds were synthesized: 
MC1,.2L (L= OP(NCS).; M= Ti, Zr, Hf, Sn). Continuing these studies on the 
complex formation of phosphorus hydroxytriisothiocyanate with metal halides, 
MBr, . 2L addition compounds were obtained. All of these products were suffi- 
ciently stable in an inert medium; they decomposed quickly in air; they were 
soluble in polar organic solvents. Chemical analysis, x-ray diffraction data 
and IR spectra were reported. Figure 1; references 6: 4 Russian, 2 Western. 


[163-7813] 


UDC 547.26'124:546.24 


COMPOUNDS WITH TELLURIUM-NITROGEN BOND, PART 4: SYNTHESIS OF POLYFLUORO- 
ALKOXYTELLURANES AND DERIVATIVES OF N-ARYLSULFONYLMINOTELLUROUS ACID 


Leningrad ZHURNAL ORGANICHESKOY KHIMII in Russian Vol 19, No 1, Jan 83 
(manuscript received 5 Mar 82) pp 72-79 


MARKOVSKIY, L. N., STUKALO, Ye. A., OGLOBLIN, A. N. and IKSANOVA, S. V., 
Institute of Organic Chemistry, UkSSR Academy of Sciences 


[Abstract] Tellurium tetrafluoride reacts easily with silylated @,aw-tri- 
hydroperfluoroalkanols replacing gradually the fluorine atoms with alkoxy 
groups. The degree of substitution depends on the ratio of reagents and 
reaction conditions. One or two moles of trimethylsilylpolyfluoroalkanols 
reacted with TeF, at 50-60°C to yield mono- and bis(a4,a@, w-—trihydroperfluoro- 
aioe) fiucvetel larencs respectively. The tris- derivative could be obtained 
at 70-80°C, and at 100-120°C the fourth polyfluoroalkoxy group is introduced. 
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The products showed rather high thermal stability, but could easily be 
hydrolyzed with air moisture yielding tellurium oxide, hydrogen fluoride and 
respective alcohols. Reaction of mixed alkoxyfluorotelluranes with sulfonic 
acid amides at 70-100°C yields polyfluorinated esters of N-arylsulfonylimino- 
tellurous acid. Mixed alkoxytlluranes react with disilylated arensulfamices 
at 60-80°C to yield esters and difluorides of N-arylsulfonylaminotellurous 
acid. Iminotellurous acid fluorides react with trimethylsilylmorpholine at 
40-50°C to yield N-arylsulfonyliminotellurous acid morpholides. References 
14: 4 Russian, 10 Western. 

[172-7813] 
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ORGANOPHOSPHORUS COMPOUNDS 


UDC 546.18 


80TH ANNIVERSARY OF A. V. KIRSANOV, ACADEMICIAN, UkSSR ACADEMY OF SCIENCES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 53, No l, Jan 83 
(manuscript received 24 Jul 82) pp 3-9 


FESHCHENKO, N. G., Institute of Organic Chemistry, UkSSR Academy of Sciences 


[Abstract] A. V. Kirsanov and his students began studying sulfoorganic 
compounds in 1949 and organophosphorus compounds in 1950. Several new re- 
actions were discovered by this group, two of which were named after Kirsanov: 
the direct amidation of carboxylic acids by reacting them with sulfamide in 
pyridine at 100°C, and the "phosphazo reaction"--the reaction of sulfaminic 
acid with phosphorus pentachloride. In the present paper, the work of 

A. V. Kirsanov has been reviewed in detail. In addition to the above reaction, 
reference is made to oxidative imination of trivalent phosphorus compounds, 
phosphorylation of nitriles, synthesis and investigation of phosphorus iodides 
and a series of studies of sulfoorganic compounds. Studies of A. V. Kirsanov 
and his students has had a profound effect on the development of phosphorus 
and sulfur organic compounds in the USSR and abroad. References 19: 

17 Russian, 2 Western. 

[173-7813] 


UDC 547.241 


REACTION MECHANISM OF TRIVALENT PHOSPHORUS ACID DERIVATIVES WITH 1-NITRO-1- 
ALKENES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 53, No l, Jan 83 
(manuscript received 22 Feb 82) pp 38-45 


GAREYEV, R. D., PUDOVIK, A. N. and SHERMERGORN, I. M., Kazan Veterinary 
Institute imeni N. E. Bauman 


[Abstract] Formation of phosphoranes from the reaction of plil acid deriva- 
tives with l-nitro-l-alkenes is an equilibrium process: "starting reagent = 
== phosphoranes" (pIII—.» pV), This equilibrium was actually observed when 

this reaction was run in benzene solution in presence of methyl iodide which 
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served as a trap for the piil derivative, as well as in the room temperature 
reaction of O-methyldiphenylphosphinite with l-nitro-2-methyl-l-propene ir 

which crystalline 2-methoxy-2,2-diphenyl-3, 3-dimethyl-5-oxo-1,5,2-oxazaphos- 
phol-4-ene was isolated. In the present paper a detailed analysis of this 
reaction is reported along with the discussion of reaction mechanism of P 

acid derivatives with l-nitro-l-alkenes. This reaction opens wide possibilities 
for synthesis of various compounds which have been difficult to obtain, 
especially those with a chiral phosphorus atom. Figure 1; references 27: 

20 Russian (1 by Western wuthors), 7 Western. 

[173-7813] 


UDC 547.26'118 


REACTIONS OF PARTIAL P(III) ACID ESTERS AND THEIR SALTS WITH THIOKETONES AND 
THEIR @-MERCAPTOPHOSPHORYL COMPOUND STRUCTURES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 53, No l, Jan 83 
(manuscript received 20 May 81) pp 46-55 


ZIMIN, M. G., BURILOV, A. R., ISLAMOV, R. G. and PUDOVIK, A. N., Kazan State 
University imeni V. I. Ul’ yanov-Lenin 


[Abstract] Reactions of partial P(III) acid esters and their sodium salts 
with thiocyclohexanone, methylethylthio ketone, thioacetophenone and mono- 
thiobenzyl were studied. Sodium dialkyl phosphites and sodium phenylphos- 
phonites reacted with thiocyclohenznone and methylethylthio ketone at -30°C 

to -20°C yielding a -mercaptophosphonates and phosphinates in 85-91% yield. 
On the basis of the final product structures, the reaction is a carbophilic 
one rather than the thiophilic reaction. When sodium diethyl- or sodium 
diisopropyl phosphite reacted with thipacetophenone in refluxing benzene, the 
product obtained after 2 hrs was the dialkyl ester of S-( a-methylbenzyl)- 
thiophosphoric acid. The a -mercaptophosphoryl compounds were found to be 
capable of undergoing isomerization or dissoliation to the starting materials. 
When an electron accepting group is present in the @-position, q@ -mercapto- 
phosphates undergo a phosphonate-thiophosphonate rearrangement upon heating. 
It was also found that in condensed phase and in strongly concentrated solu- 
tions @-phosphorylated mercaptans form intermolecular polymeric association 
products in which the SH and P=0 groups are involved. It was established that 
the strength of hydrogen bonds and the tendency towards selfassociation 
dimished in the following order: alcohols >amines > mercaptans. Figures 2; 
references 23: 9 Russian, 14 Western (1 by Russian authors). 


[173-7813] 
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UDC 542.91:547.1'116 


CONVERSION OF 4-NITROALKYLPHOSPHINEOXIDES INTO %-CARBOXYALKYLPHOSPHINEOXIDES 
AND SOME OF THEIR PROPERTIES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 53, No l, Jan 83 
(manuscript received 23 No 81) pp 56-61 


PETROV, K. A., CHAUZOV, V. A., AGAFONOV, S. V. and LEBEDEVA, N. Yu. 


[Abstract] The optimal conditions for conversion of § -nitroalkylphosphine- 
oxides into @ -carboxyalkylphosphineoxides consist of heating the starting 
compound to 130°C in presence of 85% orthoformic acid. In this fashion 
1-diphenylphosphinylethylmethyl ketone was obtained from 2-diphenylphosphinyl 
3-nitrobutane. However, %-phenyl- @-nitroethyldiphenylphosphineoxide 
yielded under these conditions a decarboxylated diphenylbenzylphosphineoxide. 
Analogous decarboxylation of a -alkylsubstituted diphenylphosphinylacetic 
acids occurs at temperatures above 180°C. When the freshly prepared 

« -dibenzylphosphinylpropionic acid was heated to 180°C in presence of 
polyphosphoric acid, the product appeared to be 1,2-dihydro-l-oxo-5-methyldi- 
benzo[c,g]bicyclo[1,5]phosphonine, m.p. 272-273°C. References 8: 1 Russian, 
7 Western. 

[173-7813] 


UDC 542.91:547.1'118 


REACTION OF DIMETHYLPHOSPHITE AND METHYLPENYLPHOSPHONITE WITH TRICYCLONE IN 
PRESENCE OF BASES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 53, No 1, Jan 83 
(manuscript received 29 Jan 82) pp 75-81 


FUZHENKOVA, A. V. and GALYAUTDINOV. N. I., Scientific Research Institute of 
Chemistry imeni A. M. Butlerov, Kazan University imeni V. I. Ul'yanov-Lenin 


[Abstract] Reaction of dimethylphosphite with 2-methyl-3,4,5-triphenylcyclo- 
pentadienone (tricyclone) in presence of Et3N, EtjNH and MeONa gives no 
addition products along the C=0 bond in contrast to a similar reaction with 
tetracyclone; the product formed instead is dimethyl (l-methyl-2-oxo-3,4,5- 
triphenyl-3-cyclopenten-l-yl) phosphonate (I) with a cis and trans orientation 
of the proton and phosphone group. In an earlier study it was shown that 
these isomers result from proton isomerization of methyl-2-oxe- ~ ,4,5-tri- 
phenyl-4-cyclopenten-l-yl)phosphonic acid. In both the thermal and catalytic 
reactions the trans isomer predominated. Methylphenylphosphonite reacted 
analogously with tricyclone except that in addition to the cis and trans 
isomers of I, it also yielded the nonconjugated methyl (1-methyl-2-oxo-3,4,5- 
triphenyl-4-cyclopenten-l-yl) phenylphosphinate. Also, an unexpected and 
puzzling product was found in the reaction of dimethylphosphite with tricyclone: 
dimethyl (5-hydroxy-1l-methyl-2-oxo-3,4,5-triphenyl-3-cyclopenten-1l-yl)- 
phosphonate. References 11: 8 Russian (1 by Western authors), 3 Western. 
[173-7813] 
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UDC 547.455.546.183 


STUDY OF N-GLYCOSYLAMIDOPHOSPHITES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 53, No l, Jan 83 
(manuscript received 28 Jul 81) pp 221-228 


NIFANT'YEV, E. Ye., RUMYANTSEVA, S. A., KOROTEYEV, M. P., SISNEROS, Ks., 
SHASHKOV, A. S. and KOCHETKOV, N. K., Moscow State Pedagogical Institute 
imeni V. [. Lenin 


[Abstract] Novel N-glycosylamidophosphites were obtained by phosphorylation 
of N-glycosylamines and their properties were studied. The anomeric mixture 
of N-methylglycosylamines can easily be phosphorylated with excess hexamethyl- 
or hexaethyltriamide of phosphoric acid at 110-120°C yielding corresponding 
diamidophosphites. It was shown that this phosphorylation process is stereo- 
selective leading to the formation of glycosylamidophosphites with the 
“-configuration in respect to glycosyl center exclusively. The isolated 
N-glycosylamidophosphites could be oxidized and they added sulfur with ease 
forming the respective phosphates and thiophosphates. Reaction of methyl 
iodide with N-glycosylamidophosphites at room temperature yielded stable 
quasi-phosphonium salts. References 8: 4 Russian, 4 Western. 

{173-7813] 


UDC 547.341 


PHOSPHORYLATED ALDOKETENIMINES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 53, No 1, Jan 83 
(manuscript received 17 May 82) pp 233-234 


LEONOV, A. A., DOGADINA, A. V., IONIN, B. I. and PETROV, A. A., Leningrad 
Technological Institute imeni Lensovet 


[Abstract] Chloroacetylenephosphonates react with secondary and tertiary 
amines forming dialkylaminoacetylenephosphonates and respective quaternary 
ammonium salts. It was shown in the present study that introduction of 
tertbutylamine into the reaction with chloroacetylenephosphonates also leads 
to the replacement of the halogen atom followed by an isomerization leading 
to the formation of N-tert-butylketeniminodimethylphosphonate, b.p. 65-66°C 
(1 mm Hg), d20 1.0757, n29 1.4644. The yields are almost quantitative and 


the products are quite stable. References 6: 3 Russian, 3 Western. 
[173-7813] 
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UDC 547.341 


CHLORINATION OF 1-TERT-BUTYL-3-METHYL-4-CHLORO-1 , 2-BUTADIENE-1-PHOSPHONIC ACID 
DICHLORIDE 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 53, No l, Jan 83 
(manuscript received 17 May 82) pp 234-236 


BREL', V. K., IONIN, B. I. and PETROV, A. A., Leningrad Technological 
Institute imeni Lensovet 


[Abstract] Chlorination of 1-tert-butyl-3-methyl-4-chloro-l,2,-butadiene-l- 
phosphonic acid dichloride leads to the formation of a phosphonium salt (I) 

and l-tert-butyl-2,3,4-trichloro-3-methyl-l-butene-l-phosphonic acid 
dichloride, b. p. 132-134°C (0.8 mm Hg), m.p. 86°C. Upon heating I formed 
1-tert-butyl~2,4~dichloro-3-nethyl-1, 3,-butadiene-1-phosphonic acid dichloride, 
b.p. 123-126°C (1 mm Hg), ne 1.5248. In contrast to this, chlorination of 


1,2-alkadienephosphoric acid dichloride yielded 2,2,2,4-tetrachloro-3-choro- 
methyl-5-methyl-tert-butyl-1,2-oxaphosphol-3-ene, which could be dehydro- 
chlorinated to 3,5-dichloro-2-tert-butyl-l,3-pentadiene-4-phosphonic acid 
dichloride. Reference 1 (Russian). 

[173-7813] 


UDC 547.341 


REACTION OF PHOSPHORUS TRIHALIDES WITH VINYLALKYL ETHERS 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 53, No 1, Jan 83 
(manuscript received 23 Apr 82) pp 236-237 


TROSTYANSKAYA, I. G., YEFIMOVA, I. V., KAZANKOVA, M. A. and LUTSENKO, I. F., 
Moscow State University imeni M. V. Lomonosov 


[Abstract] It was shown earlier that phosphorus tribromide adds to vinyl- 
alkyl ethers. Phosphorus trichloride led only to polymerization. It was now 
shown in this study that a dropwise addition of PCl3 to a mixture of triethyla- 
mine and vinylethyl ether in benzene followed by a 24 hr stirring at 20°C 

gave a 71% yield of 2-ethoxyethenylphosphonous acid dichloride, b.p. 84-85°C 
(12 mm Hg), = 1.5200. This reaction could also be used for the synthesis of 


@Q -alkylsubstituted phosphorus (III) containing vinylalkyl ethers. 


Re* rences 2 (Russian). 
[173-7813] 
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UDC 547.551.43'118.5+547.244 


N-DIETHYLPHOSPHORYL-O-CARBORANYLMETHYLCARBAMATE 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 53, No 1, Jan 83 
(manuscript received 26 Apr 82) pp 239-240 


KOLESOVA, V. A., TAGIROVA, N. A., STREPIKHEYEV, Yu. A., KALININ, V. N., 
VIRIN, L. I. and POPOVA, I. Yu., Moscow Chemical-Technological Institute imeni 


D. I. Mendeleyev 


[Abstract] Reaction of N-diethylphosphorylisocyanate with hydroxymethyl- 
carborane in absolute ether gave N-diethylphosphoryl-O-carboranylmethylcar- 
bamate, m.p. 66-67°C. The structure was supported by IR and mass spectral 
data. References 3: 2 Russian, 1 Western. 

[173-7813] 


UDC 546.18+546.623+541.18 
REACTION OF THIO- AND SELENOIMIDOPHOSPHENIC ACID AMIDES WITH TRIMETHYLALUMINUM 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 53, No 1, Jan 83 
(manuscript received 25 May 82) pp 240-241 


ROMANENKO, V. D., SHUL'GIN, V. F., BRUSILOVETS, A. I., SKOPENKO, V. V. and 
MARKOVSKIY, L. N., Institute of Organic Chemistry, UkSSR Academy of Sciences, 
Kiev 


[Abstract] Reactions of trimethylaluminum with thio- and selenoimidophosphenic 
acid amides in benzene at 20°C leads to the formation of polyheteroatomic four 
member cycles with a chelated aluminum atom. The following compounds were 
synthesized: 3-tert-butyl-2-bis(trimethylsilyl) amino-2,4,4,-trimethyl-1,3,2,4- 
thiaazaphosphallumetidine, m.p. 72-74°C; its selenium analogue, m.p. 67-70°C 
and 3-tert-butyl-2-trimethylsilyl-tert-butylamino-2,4,4-trimethyl-1,3,2,4- 
selenazaphosphaalumetidine, m.p. 72-75°C. Reference 1 (Russian). 

{173-7813] 


UDC 547.1'118+547.298.1 


INTRAMOLECULAR REACTION OF PHOSPHORUS COMPOUNDS ANALOGOUS TO WITTIG REACTION 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 53, No 1, Jan 83 
(manuscript received 25 May 82) pp 244-245 


CHAUS, M. P., GUSAR', N. I. and GOLOLOOV, Yu. G., Institute of Organic 
Chemistry, UkSSR Academy of Sciences, Kiev 


[Abstract] It was shown that N-(2-triphenylphosphazoethyl)trifluoroacetamide 
type compounds undergo Wittig type intramolecular rearrangement leading to the 
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formation of respective oxides and 2-trifluoromethyl-2-imidazoline. The 
degree of this conversion depends on the substituents at the phosphorus atom. 
Evidently, inclusion of trivalent phosphorus in the five member ring favors 
the intramolecular reaction. References 4: 2 Russian, 2 Western. 

[173-7813] 


UDC 547.341 


STEREOCHEMISTRY OF DIETHYLPHOSPHITE ADDITION TO 1-PROPYNYL-2, 5-DIMETHYL- 
PIPERIDIN-4-ONE 


Alma-Ata IZVESTIYA AKADEMII NAUK KAZAKHSKOY SSR: SERIYA KHIMICHESKAYA in 
Russian No 1, Jan-Feb 83 (manuscript received 14 Sep 82) pp 58-63 


DZHIYEMBAYEV, B. Zh., ABIYUROV, B. D. and GODOVIKOV, N. N., Order of Labor 
Red Banner Institute of Chemical Sciences, KaSSR Academy of Sciences, 


Alma-Ata 


[Abstract] Stereospecificity of the addition of diethylphosphite to the 
carbonyl group of trans iomer of 1-propynyl-2,5-dimethylpiperidin-4-one was 
studied. In this compound both methyl groups are in equatorial position. Two 
isomers (6:1 ratio) were isolated from the reaction carried out without any 
catalyst at 60-70°C: a high melting x isomer @, m.p. 118-119°C which was 
analogous to the product obtained with the catalyst, and a low melting isomer 
B,m.p. 89-90°C. On the basis of exhaustive spectroscopic analyses of these 
two products and their acetates (using IR, PMR and NMR methods) the a product 
was assigned an equatorial phosphonate ard an axial hydroxyl group; the # 
isomer conversely had an axial phosphonate and an equatorial hydroxyl group. 
Spectroscopical data obtained on hydroxypiperidine and on hydroxychclohexane 
without a phosphonate group could be used to establish conformations of 
isomeric piperidynyl @ -hydroxyphosphonates. In summary, in presence of 
sodium alkoxide the reaction is stereospecific, yielding only the @ -isomer; 
without the catalyst a mixture of epimeric compounds is obtained. References 
12: 9 Russian, 3 Western. 

[171-7813] 
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UDC 541,.6:542,91/:547.1'118 


SYNTHESIS AND MOLECULAR STRUCTURE OF 2,2,6,9-TETRAMETHYL-4 , 11-DIPHENYL- 
4,5,10,11-TETRAAZA-1, 3, -DIPHOSPHA-TRICYCLO[6.3.02*/] UNDECA-5, 9-DIENE 


Moscow IZVESTIYA AKADEMII NAUK SSSR: SERIYA KHIMICHESKAYA in Russian No 12, 
Dec 82 (manuscript received 23 Mar 82) pp 2718-2723 


LITVINOV, I. A., STRUCHKOV, Yu. T., ARBUZOV, B. A., DIANOVA, E. N. and 
GALEYEVA, I. Z., Institute of Heteroorganic Compounds imeni A. N. Nesmeyanov, 
USSR Academy of Sciences, Moscow; Institute imeni A. M. Butlerov, Kazan State 
University imeni V. I. Ul'yanov-Lenin 


[Abstract] Conditions are described for the reaction of diazopropane with 
2-pheny1-5-methyl-1,2,3-diazophosphole and the isolation of a number of its 
products. On the basis of chemical analysis, spectral studies and x-ray 
structural analysis, one of the isolated compounds was identified as 2,2,6,9- 
tetramethyl-4,11-diphenyl-4,5,10,11-tetra-aza-1, 3-diphospha-tricyclo[6.3.0.03»7] 
undeca-5,9-diene. Its formation presumably involved the first demonstrated 
cycloaddition of a phosphorus diylide to the P=C bond of a bicoordinated P 

atom. References 6: 2 Russian, 4 Western. 

{128-12172] 


UDC 541.6:547.1'118 


MOLECULAR AND CRYSTALLINE STRUCTURE OF 6-METHYL-3-METHOXY-2,4,4-TRIPHENYL-3- 
PHENYLIMINO-2, 3,4, 5-TETRAHYDRO-1, 2,3-DIAZAPHOSPHORINE AND 3-ANILINO-6-METHYL- 
3-OX0-2,4,4-TRIPHENYL-2, 3,4, 5-TETRAHYDRO-1 , 2, 3-DIAZAPHOSPHORINE 


Moscow IZVESTIYA AKADEMII NAUK SSSR: SERIYA KHIMICHESKAYA in Russian No 12, 
Dec 82 (manuscrint received 23 Mar 82) pp 2723-2730 


LITVINOV, I. A., STRUCHKOV, Yu. T., DIANOVA, E. N. and ARBUZOV, B. A., 
Institute of Heteroorganic Compounds imeni A. N. Nesmeyanov, USSR Academy of 
Sciences, Moscow; Chemical Institute imeni A. M. Butlerov, Kazan State 
University imeni V. I. Ul" yanov-Lenin 


[Abstract] X-ray structural analyses were conducted on 6-methyl-3-methoxy- 
2,4,4-triphenyl-3-phenylimino-2,3,4,5-tetrahydro-l,2,3-diazaphosphorine 

(I; mp 130-131°C) and the solvated complex 3-anilino-6-methyl-3-oxo-2,4,4- 
triphenyl-2,3,4,5-tetrahydro-1,2,3-diazaphosphorine (II; mp 245-246°C). 

I was synthesized by the reaction of 6-methyl-3-methoxy-2.4.4-triphenyl- 
2,3,4,5-tetrahydro-1,2,3-diazaphosphorine with PhN3 in CéHg; recrystallization 
of the resultant crystals from CH30H yielded II. Melting temperature data 
demonstrated that I exists in monomolecular form while II is in the dimer 
form; structural formular for both compounds are presented, as well as 
extensive tabular data on the geometric parameters of I and II based on x-ray 
analysis of structure. Figures 2; references 4 (Russian). 

{[128-12172] 
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UDC 542.91:541.6:547.1'118:543.422.25 


l 
Ly AND ’ P NMR DATA ON STRUCTURE OF 2-R-4-METHYL-6,6-DIPHENYL-1-PHOSPHA- 
2,3-DIAZA-BICYCLO[3.1.0]HEXENE-3 AND 2,3,4,5-TETRAHYDRO-1, 2, 3-DIAZAPHOSPHORINE 


DERIVATIVES 


Moscow IZVESTIYA AKADEMII NAUK SSSR: SERIYA KHIMICHESKAYA in Russian No 12, 
Dec 82 (manuscript received 5 Apr 82) pp 2730-2733 


ARBUZOV, B. A., DIANOVA, E. N. and SAMITOV, Yu. Yu., Chemical Institute imeni 
A. M. Butlerov, Kazan State University imeni V. I. Ul'yanov-Lenin 


[Abstract] Description is provided of the interaction of N-benzoyl substituted 
diazophospholes with diphenyldiazomethane, which proceeds at room temperature 
and results in the formation of 2-R-4-methyl-6,6-diphenyl-l1-phospha-2,3-diaza- 
bicyclo[3.1.0]hexene-3 with the evolution of No; 2,3,4,5-tetrahydro-1,2, 3- 
diazaphosphorine derivatives were formed by heating with alcohols and percola- 
tion of anhydrous HCl in CHjCly. Information provided by IR, 1H and 31p 
spectroscopies provided stereochemical data which indicated that the preferred 
conformation was the half-chair form with pseudoequatorial disposition of the 
orbital of the unshared electron pair of the phosphorus atom. References 7 


(Russian). 
{128-12172] 
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PESTICIDES 


UDC 622.765:628.162 


DDT FLOTATION WITH FATTY ACID COLLECTORS 


Ivanovo IZVESTIYA VYSHHIKH UCHEBNYKH ZAVEDENIY: KHIMIYA I KHIMICHESKAYA 
TEKHNOLOGIYA in Russian Vol 25, No 11, Nov 82 (manuscript received 9 Dec 80) 
pp 1391-1394 


SKRYLEV, L. D., NEVINSKIY, A. G. and PURICH, A. N., Department of Physical 
Chemistry, Odessa State University imeni I. I. Mechnikov 


[Abstract] Wide use and subsequent contamination involved in the use of 
precipitated this study of the possibility and effectiveness of using fatty 
acid collectors to remove DDT stabilized with sulfonol from water and squeous 
solutions of surface active substances of anionic and non-iogenic types. As 
collectors of DDT particles 0.5 to 5 mcg in size, a 0.1 M alcohol solution of 
lauric acid and a 0.01 M aqueous solution of potassium laurate were added to 
water containing the suspended DDT, at a pH of 2-4. Flotation was carried out 
in three ways: a) in a flotation device L-1365-FL, b) by pressure flotation 
and c) by pneumatic flotation. Results indicated that the pH of the suspension 
was a crucial factor in DDR emissions. Another important factor was the 
nature of stabilizer used for the DDT, the best flotation occurring when 
syntanol DS-10 was used and the worst when the stabilizer was sulfonol. 
Introduction of electrolytes such as NaCl, NajSO,, Na3P0, and Al(NO3)3 

also influenced flotation purification for water. The experimental model 
imitating natural DDT-infested water showed that 10-15 minutes of flotation 
processing would remove 98-100% of DDT present. Figures 4; references 9 
(Russian). 

{120-12131] 
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PETROLEUM PROCESSING TECHNOLOGY 


BRIEFS 


PROPYLENE, STYRENE OXIDi--A state commission has awaracd an "excellent" grade 
to a unique propylene and styrene oxide production operation erected in the 
"Nizhnekamskneftekhim" Association. The complex uses an original production 
procedure, and all processes are fully mechanized and automated. [Text] [Mos- 


cow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 1l Jan 83 pl) 11004 


AROMATIC HYDROCARBON PRODUCTION--The first generation of a complex of shops 
producing aromatic hydrocarbons went into operation at the Ufa Petroleum Re- 
finery imeni XXII s"yezd KPSS. The new out, "'t capacities, which will provide 
an increase in benzene production of 125,000 tons per year, are distinguished 
by a high degree of mechanization and automation. Petrochemical brigades led 
by chief production engineer A. Voronin and troubleshooting brigade chief V. 
Voronkin have successfully completed all of the operations of getting the 
production lines working. The first 100 tons of benzene were shipped by 
pipeline to the neighboring Ufa Synthetic Alcohol Plant. [By I. Payvin] 
[Text] (Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 9 Jan 83 p 2] 11004 


cso: 1841/137 
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UDC 547.56.563:264 


SYNTHESIS AND STUDY OF 1-BUTY]. THIOMETHYL~2-ARYLHYDROXYETHYL-N-ARYL-CARBAMATES 
AND THIOCARBAMATES AS ADDITIVES TO LUBRICANTS 


Leningrad ZHURNAL ORGANICHESKOY KHIMII in Russian Vol 19, No 1, Jan 83 
(manuscript received 28 Apr 82) pp 92-95 


GASANOV, V. S. and ALEKPEROV, R. K., Azerbaijan State Pedagogical Institute 
imeni V. I. Lenin 


[Abstract] 1-Butylthio-3-arylhydroxy-2-propanols (I) were obtained by reacting 
1-chloro-3-arylhydroxy-2-propanols with l-butanethiol. When I was reacted 

with isocyanates and isothiocyanates, the products were respective carbamates 
and thiocarbamates, which were shown in be effective anticorrosion additives 

to lubricants. References: 7 Russian (2 by Western authors) 


[172-7813] 


UDC 665.582.547.461.4 


PRODUCING SUCCINIMIDE ADDITIVES FOR MOTOR OILS 
Moscow KHIMICHESKAYA TEKHNOLOGIYA in Russian No 6, Nov-Dec 82 pp 48-50 
SKLYAR, V. T., GLAVATI, 0. L., POPOVICH, T. D. and GARUN, Ya. Ye. 


[Abstract] Washing and dispersing properties of succinimide additives to 

motor oil make them highly desirable. Their production involves a complex, 
two-stage process. Various succinimide products were examined to determine 
optimum domestic forms. Oligoolefins condensed with maleic anhydride without 

a solvent led to 20-25% precipitates, but xylene reduced this percentage to 
0.3-0.5, retarded destruction of oligobutenes and reduced consumption of maleic 
anhydride from 10 to 6%. Reduction of high temperature and pressure processing 
also was beneficial. Optimum temperature range for production was established 
at 220-230°C, ratio of polybutane : maleic anhydride at 1 : 1, and contact 

time at 10-12 hours. Mathematical analysis indicated 60% conversion of poly- 
butane into the additive was necessary for rational production of alkenyl- 
succinic anhydride. Actual production of 13,000 tons per year is taking place 
at the Novopolotsk petroleum processing plant, for use in internal combustion 
and diesel engine oils. Figure 1; references 2: 1 Russian, 1 Western. 


.118-12131] 
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PHARMACOLOGY AND TOXICOLOGY 


UDC 678.01:615.9 


HYGIENIC EVALUATION OF SILICON MATERIALS INTENDED FOR ENDOPROSTHESES 


Moscow KAUCHUK I REZINA in Russian No 12, Dec 82 (manuscript received 31 Mar 82) 
pp 38-40 


SHUMSKAYA, N. I., BEREZHNOVA, L. I., KOTOVA, L. G. and OL'PINSKAYA, E. Z., 
Scientific Research Institute for Resin and Latex Products 


[Abstract] Experiments have led to tumor formation at sites of silicon implants 
of various types for either mechanical or chemical reasons. Other experience 
has suggested the formation of connective-tissue encapculation without pathology. 
The authors tested human testicles prosthetic material made of an SKTV-M 

silicon rubber cover filled with a low-molecular gel of SKTNV-26 silicon 

rubber, by subjecting the material to sanitary chemical and toxicological 
evaluation in a long-term experiment (30 days). Of four groups of rats, one 
group had the prosthesis implanted in the abdominal cavity, another had an 

inert analogous teflon body implanted, a third had an operation but no implant 
and the fourth was merely administered a Nembutal anesthetic. Two series of 
experiments involving 96 rats and measuring body weight trends, peri-heral blood, 
nervous system, kidney, liver and cardio-vascular parameters, and after 
slaughter measuring and assessing internal organs, indicated only a few com- 
pensatory changes and no statistically valid pathological signs. The pros- 
theses were found floating freely in the cavity without irritation, and histolo- 
gical study indicated only age variations in individiual organs. Thus the 
prosthesis can be recommended for clinical tests. References 10: 7 Russian 


3 Western. 
[119-12131] 
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POLYMERS AND POLYMERIZATION 


UDC 678.664:547.255.6 


EFFECT OF COPPER 6 -DIKETONATES ON THERMAL ~TABILITY OF POLYURETHANES 


Kiev UKRAINSKIY KHIMICHESKIY ZHURNAL in Russian Vol 49, Nol, Jan 83 
(manuscript received 17 Mar 82) pp 81-84 


NIZEL'SKIY, Yu. N., ISHCHENKO, S. S., ZAPUNNAYA, K. V., Institute of Organic 
Chemistry, UkSSR Academy of Sciences 


{Abstract} The goal of the present study was to elucidate the reasons for 
increased thermal stability of a polymer obtained in presence of a coordinated 
copper catalyst. It was shown that the catalyst is retained by the polymer in 
its matrix by means of intramolecular interaction. It could be assumed that 
the thermal stability of polyurethanes is increased due to the inhibiting 
action of 8-diketonates on the thermooxidative destruction process of these 
polymers. Some copper-8-diketonates are poor catalysts for the formation of 
polyurethanes but nevertheless they increase considerably the thermal stability 
of polymers. Figures 2; references 13: 8 Russian, 5 Western. 


[163-7813] 


UDC 678.743.4:547.31-278 


STUDY OF PROCESS OF GRAFTING VINYL MONOMERS ON FLUORINE-CONTAINING COPOLYMERS 
DESIGNED TO PRODUCE ION EXCHANGE MEMBRANES 


Moscow PLASTICHESKIYE MASSY in Russian No 2, Feb 83 pp 22-24 
TEVLINA, A. S., IVANKIN, A. N., AKULOVA, T. P. and DEMIN, V. P. 


[Abstract] This is a review type article. Grafting vinyl monomers on 
fluorocopolymers leads to homogenic ion exchange membranes with excellent 
electrochemical and physical-mechanical properties. Presence of fluorine in 
the monomeric structure results in increased chemical stability of these 
polymers due to the screening effect of fluorine atoms; it also affects the 
reactivity of the monomer. The grafting process can be carried out in presence 
of radical initiators by the chain transfer mechanism. The content of fluoro- 
copolymer and the temperature have a varying effect on the degree of chemical 
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grafting. The initiator content first increases the degree of grafting, then 
after reaching a maximum value, its effect is diminished with further addition. 
The extent of grafting is directly related to the content of vinyl monomer. 

The properties of ion exchange membranes depend on synthetic conditions, 

degree of grafting, content of divinylbenzene and on the nature of the copolymer 
obtained. Variations in the synthetic conditions of homogenic ion exchange 
membranes make it possible to obtain membranes with desired electrochemical, 
physical-mechanical and diffusion properties. Figures 3; references 16: 

13 Russian, 3 Western. 

[165-7813] 


UDC 678.5.004 


POLYMER REGULATORS OF PLANT GROWTH 


Moscow PLASTICHESKIYE MASSY in Russian No 2, Feb 83 pp 26-28 


SHTIL'MAN, M. I. 


[Abstract] In this review type article various synthetic methods for polymer 
derivatives of plant growth stimulators have been described. Greatest atten- 
tion was given to carboxylic acid polymers, usually complex esters capable 

of breaking down on hydrolysis to the starting materials. Several synthetic 
approaches have been recited: acylation with acid chlorides or anhydrides, 
reaction of the acids with epoxypolymers or with polyvinylchloromethyl ketones, 
etc. Reactions of acids with epoxycontaining polymer carrier could be carried 
out with or without a catalyst. When catalysts were used, the conversion of 
an acid was related to its basicity and the reaction temperature. Reactions 
without catalysts appeared to be more limited. References 18: 12 Russian, 

6 Western. 

[165-7813] 


UDC 678.5.073.029.5:669 


NEW ACTIVATION METHOD OF THERMOPLASTIC SURFACES IN PREPARATION FOR THEIR 
METALIZATION 


Moscow PLASTICHESKIYE MASSY in Russian No 2, Feb 83 pp 44-46 
KURMASHOVA, I. A., TARASOVA, N. I., LYAMINA, L. I. and GORBUNOVA, K. M. 


[Abstract] The widely used chemical-galvanic method of metal plating on 
plastics requires the use of very expensive metals at the stage of activation. 
Recently reports appeared in literature pointing out the possibility of sub- 
stituting palladium by a metal dispersed in polymer matrix formed during 
cathode reduction of metal oxide. In order to reduce the costs, it was 
proposed to use lead halides in this process instead of the originally 
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utilized zinc oxide. This method makes it possible to perform selective metal 
plating by depositing the activating layer only on the segments which are to 
be plated. This is a simple method and twice as economical as the chemical- 
galvanic approach. Figure 1; references 4: 2 Russian, 2 Western. 

[165-7813] 


UDC 537.311:54.126:546.562 


ELECTROCONDUCTIVITY OF METALCONTAINING POLYMER COMPOSITIONS IN SOUND FREQUENCY 
RANGE 


Kiev DOKLADY AKADEMII NAUK UKRAINSKOY SSR, SERIYA B: GEOLOGICHESKIYE, 
KHIMICHESKIYE I BIOLOGICHESKIYE NAUKI in Russian No l, Jan 83 
(manuscript received 1 Jul 82) pp 37-40 


ROTER, Ye. A., KASHIRIN, G. F., LENSKAYA, S. V., TROFIMCHUK, A. K., 
GLUSHCHENKO, L. V., KAMINSKIY,. V. P. and TETERSKIY, V. A., Physical-Mechanical 
Institute, UkSSR Academy of Sciences; Kiev State University 


[Abstract] The role of polymer matrix was studied in transfer of charge 
carriers in compositions containing low levels of conducting filler particles. 
The conductivity of polymer systems with metallic filler was measured as a 
function of the concentration of metal. Polyurethane from adipic acid oligo- 
ester and diethylene glycol hardened with toluene- and hexamethylenediiso- 
cyanate was used in this study as the matrix and aerosil A-175 containing 
from 1 to 4% Cu*+ as the filler. The concentration of the metal varied from 
0.01% to 0.08%. The experiments showed that conductivity dispersion, observed 
in earlier studies in various inorganic systems also occurs in polymer com- 
positions containing conjugated bonds. In case of the latter, the dispersion 
may be determined by the interaction of charge carriers with fragments of the 
molecule containing delocalized w-electrons. Figure 1; references 8: 

6 Russian (2 by Western authors), 2 Western (1 by Russian authors). 

[166-7813] 
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UDC 661,.725.817.1 


CONTINUOUS PENTAERYTHRITE PRODUCTION PROCESS 
Moscow KHIMICHESKAYA PROMYSHLENNOST' in Russian No 12, Dec 82 pp 723-724 
PAKULIN, V. V., ROGACHEV, Yu. V., GULEVICH, P. Ye. and KRUGLIKOV, A. A. 


[Abstract] ‘"Uralkhimplast' Plant has developed a continuous method of 
producing pentaerythrite in the presence of sodium hydroxide. The technology 
has been tested and developed in a pilot scale installation in an operating 
pentaerythrite shop. The yield and qualicy of the product are determined 

by the course of the main reaction, aldol condensation of acetaldehyde with 
formaldehyde. Experiments were performed to study the influence of various 
factors on the condensation process. The experiments showed that in order 

to produce pentaerythrite with a yield of over 80%, the methanol content in 
the solution should not exceed 2%. The process of continuous condensation 

of aldehydes using caustic soda as a catalyst was developed. Computer studies 
have produced an equation adequately describing the aldehyde concentration 
process. The yield of the product in this stage is 85 to 88%. The main 
advantage of the continuous process, as determined during pilot scale opera- 
tions, is its technological simplicity in combination with increased yield in 
comparison to the older process using calcium hydroxide as the catalyst. 
Figures 2; references (footnotes) 4 (Russian). 

{132-6508 ] 


CONTRIBUTION OF UNION REPUBLICS TO DEVELOPMENT OF PLASTICS INDUSTRY 


Moscow PLASTICHESKIYE MASSY in Russian No 12, Dec 82 pp 3-6 


FILIPPOV, Ye. M., chief, Subdivision for Plastics and Paint and Varnish 
Materials, USSR Gosplan and BUDANOVA, M. G., senior expert of the subdivision 


[Abstract] The authors review development of plastics and related industries 
since the revolution, first summarizing the leading role (in the USSR) of the 
RSFSR before World War II, reconstruction after the war and continuing 
progress in recent years. Next, advancing production in the Ukraine, in such 
products as impact-resistant polystyrene and high pressure polyethylene, are 
considered. Research efforts at the Donetsk Scientific Research Institute for 
Plastics have contributed to this expansion. Synthetic carbamide and alkyd 
resins and various polymers are also produced in quantity in the Ukraine. In 
order, developments in the Kazakh SSR, Uzbek SSR, Armenian SSR, Azerbaijan 
SSR, Georgian SSR and Estonian SSR are summarized. Their products include 
respectively low pressure polyethylene, alkyd resins, polyvinyl acetates, 

high pressure polyethylene, caprolactam and, in Estonia, a broad assortment of 
synthetic resins and plastics, based on shale oil phenol and fractions of it. 
Ultra-high durability in polymers, filled polymers of various types and other 
technological advances are foreseen in the coming period. The RSFSR will see 
shifts in plants to Siberia and northern regions such as the Komi-Permyat 


national district. 
[117-12131] 
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UDC 678,5.001(476) 


PLASTICS INDUSTRY AND PLASTICS PROCESSING IN BELORUSSIAN SSR 
Moscow PLASTICHESKIYE MASSY in Russian No 12, Dec 82 pp 12-15 


TSIVINSKIY, G. V., chief, Department of Chemical and Petroleum Industry, BSSR 
Gosplan 


[Abstract] Citing Belorussian successes in meeting the current plan and 
expectation of further successes, the author notes its share of potassium 
fertilizers (53.3%), chemical fibers and filaments (11.6%), and plastics and 
synthetic resins (11.6%) of total Soviet production in these categories. He 
attributes this to available resources for natural and synthetic products and 
the ability to overcome limiting factors such as labor shortages and high 
material and capital needs. Next he refers to chemical plants at such loca- 
tions as Mogilev, Grodno, Gomel', Lida and Bobruysk, citing their production 
of polyesters, nitron and polyethylene and other products. Pollution control 
is a major problem facing all these enterprises in the coming years. The 
republic's organization of output of polymers involved the need for replacement 
of food raw material by synthetic substitute in wood processing and paint and 
varnish industry. As early as 1958 production of carbamide and phenol- 
formaldehyde resins started in Belorussia. Synthetic fibers such as caprolactam 
are delivered to plants in the RSFSR, UkSSR and Latvia. The production 
association "Polimir" is the chief specialized plant in the republic, and its 
operations at Novopolotsk are among the most modern in the Soviet Union. Its 
cooperation with various research institutions and the scientific production 
association "Plastpolimer" has resulted in further advnaces in products from 
butylene fraction Cy, acetonitrile and other materials. Corrosion inhibitors 
and production of p-xylene, benzenes and benzol for various products are other 
areas cited. Numerous plastics for agricultural uses, such as temporary 
shelters for grains and animals, and low-cost corrosion-resistant coatings, 

are also produced at Belorussian plants. 

(117-12131] 


UDC 678.5.003.13(474. 3) 


SCIENTIFIC AND TECHNICAL ACCOMPLISHMENTS IN POLYMER MATERIALS IN LATVIAN SSR 
Moscow PLASTICHESKIYE MASSY in Russian No 12, Dec 82 pp 15-19 


AYMEYSTER, Z. K., member of LaSSR Gosplan Collegium, IRGEN, L. A., laboratory 
director, Institute of Polymer Mechanics, LaSSR Academy of Sciences and 
RUN'GIS, A. A., director, Plastics Processing Plant, city of Olayne 


[Abstract] The authors review plastics and polymer production in Latvia, 
especially at the Olayne plant which ships its products to about 600 Soviet 
enterprises, including tubes, sheets, blown, poured and pressed products for 
technical and home uses. New technology at the plant is concentrating on 
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modernizing input of materials, improving cooling and introducing new extrusion 
production lines. Other areas of success include composition material mechanics, 
studied at the Institute of Polymer Mechanics, and utilization of polymer 
materials in reclamation and maritime pursuits. The research and production 

of these institutions are discussed, including a theory for failure of 
structurally non-uniform polymers and composition materials, and a calculation 
for predicting long-term creep of anisotropic fiber composition materials. 
Filled thermoplastics have been a topic of research in Latvia for several 
5-year plan periods, and have included drain tubes of high-pressure poly- 
ethylene and other products for the republic's special maritime needs. High- 
molecular carboxyl modifiers have been used to increase impact resistance of 
drainage tubes, while other fillers such as calcium metasilicates have been 
used to stabilize polymers from thermooxidational destruction. Another problem 
receiving attention has been high equipment wear that occurs when fillers are 
added to polymers. Gas-filled polymers, foam polyurethanes and acoustical 
products are also discussed. Chalk remains the most common filler. 


(117-12131] 


UDC 541.64:542.953 


SYNTHESIS AND STUDY OF MIXED POLYHYDRAZIDES AND POLY-1,3,4-OXDIAZOLES BASED 
ON 1,3-BIS-(CARBOXYMETHYL ) ADAMANTANE 


Ivanovo IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY: KHIMIYA I KHIMICHESKAYA 
TEKHNOLOGLYA in Russian Vol 25, No 11, Nov 82 (manuscript received 14 Jan 81) 


pp 1340-1344 


DERBISHER, V. Ye., BUTENKO, L. N. amd KHARDIN, A. P., Department of Synthetic 
Rubber Technology, Volgograd Polytechnical Institute 


[Abstract] Highly durable construction materials based on polymer derivatives 
of adamantane, such as the title diazoles, are synthesized through polyhydrazide 
separation or by single-stage polyheterocyclization. The authors produced 

them with 1,3-bis-(carboxymethyl)adamantane and dihydrazides of organic 
dicarboxylic acids by interphasal polycondensation. They succeeded only when 
the diethyl ester of 1,3-adamantanedicarboxylic acid was used. Thereafter 

they synthesized polyhydrazides in a hexamethylphosphorotriamide (HMPA) 

medium. Results showed that temperature and excess dichloroanhydride had 

great impact on the yields. The polymers were then processed to make thermally 
durable products and fibers. References 13 (Russian). 

{120-12131] 
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RADIATION CHEMISTRY 


UDC 621.3 
CHEMICAL TECHNOLOGY AT NUCLEAR POWER STATIONS 


Leningrad ZHURNAL PRIKLADNOY KHIMII in Russian Vol 55, No 12, Dec 82 
(manuscript received 13 May 82) pp 2698-2703 


SEDOV, V. M., KRUTIKOV, P. G., YAGODIN, G. A. and CHEKMAREV, A. M. 


(Abstract] A brief survey is presented for the development of chemical 
technology at nuclear power installations as a specialized field of 
scientific endeavor. Particular attention is accorded to the chemistry and 
technology of steel and other construction materials used in the reactors 
and the piping systems which are exposed to high temperatures (up to 300°C), 
increased pressures (up to 30 MPa), and thermal neutron flows approaching 
5-8 x 1013 neutr./(cm2 x sec). Such studies have led to the appreciation 
that perlite steel cannot be used in storage tanks because of its suscepti- 
bility to corrosion, but that chrome/nickel austenite steel is quite suitable. 
References 9 (Russian). 

{130-12172] 











RUBBER AND ELASTOMERS 


UDC 678.4.023.334:678.063.004.12 
PERFECTING TECHNOLOGY OF PREPARING PROTECTIVE MIXTURES FOR SUPERLARGE TIRES 


Moscow KAUCHUK I REZINA in Russian No 12, Dec 82 (manuscript received 12 Feb 82) 
pp 22-24 


BELOUSOV, G. V. and SHEVCHENKO, Yu. G., Scientific Research Institute for 
Large-Size Tires 


[Abstract] Superlarge tires for dump trucks and large transports are to 
receive special priority in the llth Five-Year Plan. Demands for heat 
resistance, long wear and resistance to outside trauma call for mixes of 
natural rubber, highly active technical carbon and liquid softeners along with 
vulcanizing innovations that will provide for ease of manufacture and long 
service. The authors used protective mixtures based on SKMS-30ARKM-15 with 

65 parts by mass of PM-105 and reduced softener in a 3-stage process that met 
the desired requirements in experimental tests, but in production tests this 
method did not show advantages over the traditional 2-stage method. This was 
apparently because of structural changes in natural rubber caused by repeated 
high temperatures. Thus, an adaptation with two stages was tested, which 
proved superior to the former 2-stage method in that it achieved more even 
distribution of technical carbon and other components, and yielded a well- 
stabilized product. It was superior to the 3-stage process since it reduced 
the number of mixings, thereby reducing destruction of natural rubber, and 
increased productivity by 15-20%. The process features roller processing after 
the first stage and subsequent granulation. References 13: 12 Russian, 


1 Western. 
[119-12131] 
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WATER TREATMENT 


UDC 579.695 


MICROBIAL REMOVAL OF DIETHYLENE GLYCOL FROM SEWAGE 


Kiev DOKLADY AKADEMII NAUK UKRAINSKOY SSR, SERIYA B: GEOLOGICHESKIYE, 
KHIMICHESKIYE I BIOLOGICHESKIYE NAUKI in Russian No l, Jan 83 
(manuscript received 29 Sep 82) pp 58-59 


KOGANOVSKIY, A. M., GVOZDYAK, P. I., UDOD, V. M., NESYNOVA, L. I., 
KOFANOV, V. I. and NEVINNAYA, L. V., Institute of Colloid Chemistry and Water 


Chemistry, UkSSR Academy of Sciences 


[Abstract] It was shown that diethylene glycol (DEG) can be effectively 
removed from sewage using bacteria Bacillus and Pseudomonas isolated from the 
soil around the plants producing DEG. This process can occur under aerobic or 
anerobic conditions, removing 99% of DEG. Residual DEG is in the range of 
3-15 mg/l of purified water. References 7: 4 Russian, 3 Western. 


[166-7813] 


UDC 678.673'41'5.02:628. 543 


SORPTION PURIFICATION OF EFFLUENT IN POLYCARBONATE PRODUCTION 
Moscow PLASTICHESKIYE MASSY in Russian No 12, Dec 82 pp 48-49 


PEVZNER, I. D., MELENT'YEVA, N. D., FISHMAN, G. I., MARKOVICH, V. E. and 
PAPSUYEVA, V. I. 


[Abstract] Polycarbonate production yields both alkaline and acid effluent, 
thus posing a complex purification problem. Furthermore, a closed water 
system is desirable for ecological reasons. The authors note the difficulties 
of neutralizing volatile pollutants with hydrochloric acid and subsequent use 
of phenol. They studied a method using activated carbon to remove organic 
substances from both experimental effluent and actual production effluent. 

The carbon was processed by roasting in the absence of air. Effectiveness of 
sorption had the order phenol > n-tert-butylphenol > methylenechloride > 
triethylamine. The latter did not adsorb at all at concentrations below 

50 mg/l. Further tests included purification of effluent containing inorganic 
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salts, which would make it possible to use sodium chloride and avoid calcina- 
tion of salts. A combination of activated carbon and brine to remove 
triethylamine, following removal of volatiles and precipitation of phosphates 
with lime, was finally recommended. Figures 2; references 6: 5 Russian, 


l Western. 
{[117-12131] 


UDC 678.5.02:628.543 


PURIFYING EFFLUENT OF SURFACE ACTIVE SUBSTANCES OP-7 AND OP-10 
Moscow PLASTICHESKIYE MASSY in Russian No 12, Dec 82 pp 49-50 
KUZNETSOVA, Ye. M., KABOSHINA, T. A. and PROKHOROVA, V. A. 


[Abstract] Production of anticorrosion fluoroplastics yields an effluent 
that contains sodium carbonate, trisodiumphosphate and non-inorganic surface- 
active substances OP-7 and OP-10. Coagulation purification processes are 
intended for concentrations below 100 mg/1, and thus are ineffective for the 
given pollutants. The authors tested a method based on introduction of a 
calculated amount of a 10% solution of a poly-anticoagulant acidified by 10% 
solution of H9SO,. Results showed that regardless of the coagulant used, 

the lowest residual OP-7 content was found at pH=4.0, but the coagulant re- 
mained in the effluent. At pH=3.0, it was found that the coagulant "Kometa" 
was largely absent from the sewage, and this was determined to be the optimum 
level. Further addition of "Kometa" with increased OP-7 levels brought in- 
creased effectiveness of purification. Similar results were obtained for 
removing OP-10. Figures 1; references 3: 2 Russian, 1 Western (Japanese 


patent). 
{117-12131] 
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